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Introduction 


Military  personnel  in  the  field  are  frequently  exposed  to  cold  air  and  cold  water  in 
combination  with  sleep  deprivation  and/or  exercise.  Under  these  stressful  conditions,  they  are 
required  to  think  clearly  and  have  good  motor  control  and  weapons  accuracy.  Phase  I  of  this 
study  reported  on  the  possible  augmenting  effect  of  the  combination  of  sleep  deprivation  and 
exercise  on  the  expression  of  shivering,  fine  motor  control  and  cognitive  performance.  This 
included  an  evaluation  of  the  magnitude  of  shivering  and  voluntary  shiver  suppression 
following  cold  air/cold  water  exposure,  with  and  without  exercise  and/or  sleep  deprivation. 

The  protocol  also  evaluated  the  effects  of  cold  stress  on  rifle  shooting  performance  (rate  of  fire, 
accuracy,  and  judgment),  and  subjects'  performance  on  a  battery  of  command  and  control 
relevant  cognitive  tasks.  The  relationship  of  cold  exposure  and  shivering  to  the  ventilatory 
cycle  was  also  examined,  as  well  as  the  relative  effects  of  various  cold  stressors  on  urinary 
catecholamine  production  as  a  possible  estimate  of  the  magnitude  of  overall  stress.  These 
results  were  detailed  in  a  midterm  report  entitled  “Evaluation  of  Physiological  and 
Psychological  Impairment  of  Human  Performance  in  Cold  Stressed  Subjects,"  submitted 
March  23,  1990. 

In  Phase  II  of  this  study,  the  two  most  effective  shiver  suppression  techniques 
(determined  in  Phase  I)  were  performed  in  combination  with  military  motor  speed  and  accuracy 
tasks  during  a  more  severe  cold  stress,  in  order  to  evaluate  the  effect  of  the  shiver  suppression 
on  fine  and  gross  motor  performance.  There  is  no  mention  of  this  application  of  shiver 
suppression  in  the  literature,  and  the  effects  of  intermittent  shiver  suppression  over  several 
hours  of  cold  exposure  are  unknown.  These  studies  have  broken  new  ground  in  the  practical 
application  of  voluntary  control  of  stress  reactions  that  typically  result  in  performance 
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decrements,  and  have  provided  useful  insights  into  improvement  of  human  performance  under 
environmental  stress. 

Historical  Review: 

During  cold  exposure,  activation  of  peripheral  cold  receptors  and  central  thermosensitive 
structures  generates  afferent  inputs  to  thermoregulatory  centers.  In  mammals  the  hypothalamus 
contains  the  primary  thermoregulatory  control  center,  however,  sub-hypothalamic  areas  of  the 
brainstem  and  spinal  cord  are  also  involved  in  converting  thermal  input  signals  to  efferent 
signals  which  control  thermc regulatory  effectors  (35).  Activation  of  these  centers  initiates  and 
maintains  the  efferent  neuronal  signals  that  increase  muscle  activity  to  produce  heat  and  modify 
posture  to  minimize  heat  loss  (17,  25,  33).  As  the  cold  stimulus  increases,  muscle  activity 
progresses  from  increased  tone  without  visible  tremor  (preshivering  tone)  to  visible  shivering 
that  is  characterized  by  bursts  of  tremor. 

Fully  developed  shivering  exhibits  a  species  specific  rhythm  resulting  from  the  grouped 
discharge  of  motor  units  (20).  It  is  believed  that  these  grouped  discharges  are  generated  at  the 
spinal  cord  level  since  they  have  not  been  observed  in  the  descending  supra-spinal  drive  for 
shivering  (2,3,37),  and  because  shivering  can  be  elicited  in  spinal  transectioned  dogs  and 
rabbits  by  cooling  of  the  spinal  cord  (23,34).  Thus  it  appears  that  shivering  is  controlled  or 
modulated  by  both  central  and  spinal  mechanisms. 

Although  shivering  is  considered  an  involuntary  response,  like  respiration,  it  can  be 
temporarily  suppressed  or  inhibited  (17).  Several  investigators  have  noted  that  at  low 
intensities,  shivering  can  be  temporarily  suppressed  by  voluntary  relaxation  and  breath  holding 
( 1 1 ,14,39).  Glickman,  et  al.  (16)  reported  that  even  after  4  hours  of  exposure  to  -29.9°C  air, 
his  subjects  were  able  to  effectively  suppress  shivering  by  relaxing. 

In  addition  to  voluntary  relaxation,  shivering  can  be  suppressed  by  a  number  of  other 
non-thermoregulatory  mechanisms.  Martin  and  Cooper  (27),  and  Klenow  et  al.  (21)  noted  that 
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shivering,  as  measured  by  EMG  activity,  consistently  decreased  during  a  mental  arithmetic 
task,  while  isometric  muscle  contractions  resulted  in  variable  effects.  Burton  and  Bronk  (7) 
noted  that  the  intensity  of  shivering  is  affected  by  respiration,  increasing  on  inspiration  and 
decreasing  on  expiration.  The  latter  suggests  a  thermoregulatory  reflex  involving 
thermoreceptors  in  the  upper  airways  which  are  cooled  on  inspiration  and  warmed  on 
expiration  (9).  Other  non-thermal  sensory  stimuli  that  are  known  to  suppress  the  shivering 
response  in  mammals  include  mechanical  pressure  on  the  eyeball,  mechanical  pressure  on  the 
skin  (10,22),  stretching  a  muscle  (7,17),  and  electrical  stimulation  of  cutaneous  nerves  at 
frequencies  below  50  Hz  (22).  Cardiovascular  and  respiratory  reflexes  also  modulate  the 
shivering  response.  Low  carotid  sinus  pressure  (18,30),  lung  inflation  (30)  hypoxia  (6,12,15), 
and  hypercapnia  (6,13)  have  all  been  demonstrated  to  inhibit  shivering.  Noxious  stimuli  such 
as  twisting  the  pinna  (40),  pin  pricks,  and  blowing  on  the  hair  of  the  back,  have  been  reported 
to  increase  shivering  intensity  (22).  Electrical  cutaneous  nerve  stimulation  at  frequencies  above 
50  Hz  has  also  been  shown  to  increase  shivering. 

The  muscle  tension  and  tremor  of  shivering  may  impede  performance  in  individuals  who 
must  undertake  tasks  that  involve  motor  speed  and  accuracy  in  a  cold  environment.  Outdoor 
sportsmen  under  emergency  conditions,  commuters  caught  unaware  of  severe  weather,  or 
military  personnel  who  must  perform  operations  under  extreme  weather  conditions  are  some 
examples  of  critical  situations  when  loss  of  fine  motor  control  or  speed  could  prove  disastrous. 
Therefore,  it  may  be  useful  to  develop  techniques  to  improve  cold  weather  performance,  and 
temporary  suppression  of  shivering  during  fine  motor  tasks  may  be  one  such  useful  technique. 
Indeed  some  shiver  suppression  techniques  are  already  being  applied.  For  example,  breath 
holding  while  shooting  is  a  standard  marksmanship  technique,  and  mental  concentration  on  a 
task  may  unconsciously  inhibit  shivering.  Hemingway,  et  al.  (17)  has  suggested  that  some 
suppression  of  shivering  takes  place  whenever  any  voluntary  movement  is  initiated. 
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There  are  no  previous  reports  in  the  literature  in  which  shiver  suppression  has  been 
applied  to  improve  motor  performance.  The  purpose  of  these  experiments,  therefore,  is  to 
evaluate  the  effectiveness  of  the  two  best  shiver  suppression  techniques  (as  determined  in 
Phase  I)  on  the  performance  of  militarily  relevant  motor  tasks. 
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Body 


Methods 


Subjects: 

Male  volunteers,  21  to  29  years  old,  were  solicited  from  Minnesota  National  Guard 
units,  local  law  enforcement  agencies,  and  military  reserve  units  (Air  Force,  Army  and 
Navy).  Potential  subjects  were  recruited  from  the  aforementioned  groups  because  it  was 
deemed  necessary  that  they  be  qualified  in  the  use  of  firearms  (AR15-2  or  equivalent ,  and 
Smith  &  Wesson  .357  revolver  or  equivalent)  prior  to  participation.  It  was  felt  that  this  would 
minimize  any  training  or  learning  effect  that  might  occur  during  the  course  of  the  experi¬ 
ments.  Each  potential  subject  was  informed  as  to  the  general  purpose,  procedure,  and  possi¬ 
ble  risks  of  the  experiments  and  gave  his  written  consent  prior  to  any  further  screening.  A 
copy  of  the  informed  consent  document  is  included  as  Appendix  I.  Protocols  for  this  project 
had  been  approved  by  the  University  of  Minnesota  Committee  for  the  Use  of  Human 
Subjects  and  the  United  States  Army  prior  to  the  onset  of  subject  recruitment. 
Anthropomorphic  data  for  the  final  subject  pool  is  contained  in  Table  1. 


Table  1. 


Subject  Anthropomorphic  Data 


Subject 

# 

Height 

(cm) 

Weight 

(kg) 

Age 

(yrs) 

96  Body 
Fat 

Resting 
Heart  Rate 
(bpm) 

Stress  Test 
Heart  Rate 
(bpm) 

Systolic 

BP 

(mmHg) 

Diastolic 

BP 

(mmHg) 

1 

188 

83.9 

27 

21.1 

ll 

165 

118 

70 

2 

173 

58.6 

24 

8.5 

60 

176 

116 

64 

3 

175 

79.8 

29 

11.7 

60 

140 

110 

78 

4 

183 

96.7 

22 

12.6 

76 

175 

124 

74 

5 

178 

70.9 

25 

9.8 

76 

170 

132 

64 

6 

173 

80.4 

24 

13.7 

68 

140 

126 

72 

7 

179 

80.9 

23 

16.3 

100 

145 

108 

62 

8 

175 

64.1 

21 

10.7 

60 

125 

110 

62 

9 

180 

71.4 

24 

17.7 

76 

170 

124 

70 

mean 

178.2 

16 .3 

24.3 

l!6 

7i 

nsi 

118.7 

68.4 
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Selection  and  Screening: 

Volunteers  were  first  given  a  12-lead  Electrocardiogram  (ECG)  which  was  interpreted 
by  a  physician  from  the  Department  of  Clinical  Sciences,  University  of  Minnesota  Duluth 
School  of  Medicine.  Percent  body  fat  was  estimated  by  hydrostatic  weighing  and  calculated 
using  the  Brozek  formula  (5).  Volunteers  with  normal  ECG’s,  body  fats  below  25%,  and 
using  no  prescription  medications  were  accepted  for  further  screening. 

Volunteers  then  underwent  a  treadmill  exercise  test,  employing  a  modified  Balke  proto¬ 
col  (4).  This  involved  walking  on  a  treadmill  at  a  speed  of  3  mph  starting  at  a  2%  grade.  The 
grade  was  increased  by  2%,  every  two  minutes,  to  a  maximum  of  18%.  Blood  pressure  and 
heart  rate  were  recorded  during  the  last  30  seconds  at  each  grade.  Any  volunteer  was 
disqualified  from  further  participation  in  the  study  if  his  heart  rate  exceeded  90%  of  his  age 
predicted  maximum,  his  systolic  blood  pressure  exceeded  200  mmHg  or  his  diastolic  blood 
pressure  exceeded  100  mmHg  before  reaching  the  18%  grade. 

Subjects  who  passed  all  of  the  above  screening  criteria  were  familiarized  with  the  labo¬ 
ratory  and  experimental  protocols  prior  to  active  participation  in  any  experiments. 

Experimental  Conditions: 

All  experiments  were  conducted  in  a  130  square  foot,  thermostatically  controlled 
(±1.0°C),  environmental  chamber.  Each  subject  participated  in  the  following  three 
experimental  conditions  presented  in  a  counterbalanced  order. 

r 

1.  Warm  (control):  Subjects  remained  in  a  21°C  chamber  for  three  hours  to  obtain 
baseline  temperatures  and  performance  levels  as  outlined  below. 

2.  Cold:  Subjects  were  exposed  to  an  ambient  temperature  of  -7°C  for  3  hours  to  obtain 
temperatures  and  performance  levels  during  a  cold  temperature  stress. 
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3.  Shiver  Suppression  (SST)  (Cold  with  shiver  suppression  techniques  applied): 

Subjects  were  exposed  to  an  ambient  temperature  of  -7°C  for  3  hours  to  obtain  temperatures 
and  performance  levels  during  a  cold  temperature  stress  while  employing  voluntary  shiver 
suppression  techniques  during  performance  of  motor  speed  and  accuracy  tasks.  The  total  time 
during  which  shivering  was  suppressed  comprised  approximately  12%  of  the  3  hour  exposure 
period.  Two  shiver  suppression  methods  (determined  as  most  the  most  effective  methods  in 
Phase  I)  were  employed: 

(1)  Breath  hold:  The  subject  was  instructed  to  hold  his  breath  while  performing  the 
various  motor  speed  and  accuracy  tasks  presented  to  him. 

(2)  Relaxation:  The  subject  was  instructed  to  relax  his  entire  body  while  performing  the 
various  motor  speed  and  accuracy  tasks. 

The  subjects  were  familiarized  with  each  technique  before  the  experiment  Instructions 
for  each  shiver  suppression  method  were  displayed  on  a  large  sign  placed  in  a  window  of  the 
environmental  chamber  in  front  of  the  subject  The  subject's  attention  was  directed  to  this 
sign  to  remind  him  to  use  the  designated  shiver  suppression  technique  before  each  round  of 
motor  tasks  began.  Shiver  suppression  techniques  were  alternated  every  30  minutes,  starting 
with  breath  hold  during  the  first  (0  time)  measurements. 

Experimental  protocol; 

Temperature  Measurements: 

Rectal  temperature  (Tr)  was  monitored  with  a  disposable  rectal  thermocouple  (Type  T, 
PhysioTemp,  Inc.,  Clifton,  NJ)  inserted  approximately  10  cm.  beyond  the  anus.  Skin  temperatures 
were  monitored  using  copper-constantan  skin  thermocouples  (#SST-1.  Sensortek,  Inc.,  Clifton,  NJ) 
on  the  medial  calf,  medial  thigh,  lateral  upper  arm,  and  chest  above  the  medial  end  of  the  left  clavi¬ 
cle  (see  Figure  1). 
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Figure  1 


Thermocouple  placement 


Mean  skin  temperature  (TmS)  was  calculated  employing  the  approach  of  Ramanathan  (31)  as 
presented  in  Equation  1. 


TMS  —  0.3(Tchest  +  Tgnn)  +  O^fTgaif  +  T thigh)  (1) 


All  temperatures  were  sampled  6  times  per  minute,  and  one  minute  averages  were 
recorded  to  the  nearest  0.1  °C  using  a  computerized  data  acquisition  system  (Macintosh  SE 
computer  from  Apple  Computer,  Inc.,  Cupertino  CA,  equipped  with  an  A/D  board  and 
Analog  Connection  Workbench  data  acquisition  software  from  Strawberry  Tree  Inc., 
Sunnyvale,  CA). 
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Electromyographic  Measurements: 

Surface  electromyograms  (EMG’s)  were  monitored  using  Ag/AgCl  surface  electrodes  (#D496- 
4,  AA  Biomedical,  Windsor  CA)  over  upper  trapezius  and  pectoralis  major  muscles  (Figure  2). 
Bipolar  electrodes  were  spaced  3  cm  apart  over  the  belly  of  the  muscle  with  the  most  distal  electrode 
being  designated  the  ground.  The  skin  was  cleaned  and  gently  abraded  with  a  pumice  impregnated 
prep  pad  before  application  of  the  electrodes.  EMG  signals  were  amplified  with  a  Nicolet  Viking 
EMG  system  (Nicolet  Biomedical  Inc.,  Madison,  WI),  and  recorded  on  magnetic  tape  (Hewlett- 
Packard  #3968A  Instrumentation  Recorder,  San  Diego,  CA)  for  subsequent  analysis. 

Figure  2. 

EMG  electrode  placement 


After  subjects  were  instrumented  at  room  temperature  (approximately  21  °C)  with  skin  and 
rectal  thermocouples,  ECG  transmitter,  and  EMG  electrodes,  they  donned  cotton  underwear  and 
socks,  cotton/polyester  long  sleeved  shirts,  cotton  long  pants,  and  warm  weather  boots.  Leads  from 
the  ECG,  EMG,  and  temperature  sites  were  attached  to  harnesses  on  a  belt.  The  subject  could  then 
move  about  freely  without  interference  from  the  many  individual  leads. 

EMG  Analysis: 

Tape  recorded  EMG  signals  were  sampled  at  1024  Hz/channel  with  an  A/D  converter, 
and  analyzed  utilizing  a  VAXLAB-GPX™  (Digital  Equipment  Corp.,  Maynard  MA)  and 
ILS™  (Signal  Technology  Inc.,  Goleta  CA)  software.  Root  Mean  Square  voltage  (RMS) 
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values  (Equation  2)  were  calculated  for  approximately  30  second  segments  of  continuous 
data. 

./y?+y§+...+y§ 

RMS  =  ^  ± - - 

Y  =  voltage  measured  at  the  sample  point 
n  =  total  number  of  sample  points  analyzed 

EMG  data  samples  were  taken  from  the  period  immediately  preceding  the  first  shot  for 
each  target  in  both  rifle  and  pistol  shooting  tasks,  during  pistol  reloading,  and  during 
metabolic  rate  measurements  when  no  performance  tasks  (see  below)  were  being  done.  In  the 
Shiver  Suppression  condition,  shiver  suppression  techniques  were  not  applied  during 
measurement  of  metabolic  rate. 

Respiratory  &  Metabolic  Measurements: 

A  modified  lead  2  ECG  was  monitored  by  telemetry  (Markham  Industries)  throughout  each  ex¬ 
periment  to  ensure  subject  safety  and  to  measure  heart  rates. 

Minute  ventilation,  carbon  dioxide  production  and  oxygen  consumption  were  monitored 
and  recorded  using  an  open  circuit  spirometry  sampling  system  (Rayfield,  Ltd.).  Blood  pres¬ 
sures  were  measured  with  a  sphygmomanometer  and  stethoscope. 

Performance  Measurements: 

Four  measures  of  motor  speed  and  accuracy  were  recorded  immediately  after  entry  into 
the  environmental  chamber  and  at  30  minute  intervals  during  the  exposure  period.  Military 
ammunition  pouches,  dummy  rounds,  a  laser  retrofitted  AR15-2  rifle,  AR15-2  magazines, 
and  a  laser  retrofitted  Smith  and  Wesson  0.357  caliber  revolver  were  used  for  these  tests.  The 
above  rifle  and  pistol  were  part  of  the  FireArms  Training  System  (F.A.T.S.,  Norcross  GA) 
interactive  video  firing  range  used  in  Phase  I  of  this  project.  These  tests  included: 
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1.  Rifle  Magazine  Loading:  Subjects  were  instructed  to  load  dummy  rounds  from  a  belt- 
mounted  ammo  pouch  into  AR15-2  magazines  as  quickly  as  possible.  They  were  allowed  60 
seconds  for  this  task,  and  the  number  of  rounds  loaded/minute  was  recorded. 

2.  Rifle  loading  time  and  rifle  shooting  accuracy:  Subjects  were  instructed  to  remove  a 
magazine  from  their  belt-mounted  ammo  pouch,  insert  it  into  the  rifle,  and  fire  five  rounds  as 
accurately  as  possible  at  the  target,  then  eject  the  magazine  and  repeat  the  sequence.  The 
target  used  was  a  video  simulation  of  a  silhouette  on  a  100  yard  firing  range  projected  by  the 
F.A.T.S.  system,  which  also  recorded  the  points  of  impact  on  or  around  the  target.  They  were 
allowed  120  seconds  to  fire  all  10  rounds. 

3.  Pistol  loading  time  and  pistol  shooting  accuracy:  Subjects  were  instructed  to  remove 
individual  rounds  from  their  ammo  pouch  and  load  the  pistol,  then  fire  6  rounds  at  the  video 
target  (simulated  100  yards,  silhouette  target  as  in  2  above),  eject  the  spent  cartridges,  reload, 
and  fire  six  more  rounds.  They  were  given  120  seconds  to  fire  all  12  rounds. 

4.  Rifle  steadiness:  Movements  of  the  rifle  barrel  while  shooting  were  measured  with 
two  accelerometers  on  the  rifle  barrel  oriented  in  horizontal  (x)  and  vertical  (y)  planes  (see 
Figure  3). 


Figure  3 


Accelerometer  (x  axis) 


f 

Accelerometer  (y  axis) 


to  amplifiers 
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Performance  Analysis: 

Times  for  loading/reloading  the  rifle  were  recorded  from  the  “proceed”  signal  to  the  first 
shot,  and  between  the  fifth  and  sixth  shots  (i.e.  between  ejection  of  first  magazine  and  firing 
of  first  shot  of  the  second  magazine)  (see  diagram  below). 


"Proceed" 


1st  shot 


5th  shot 


6th  shot 


10th  shot 


t 


Fire 


t 


Fire 


1 


Loading 

Time 


Reloading 

Time 


A 


120  seconds  maximum 


Times  for  loading/reloading  with  the  pistol  were  recorded  in  a  similar  fashion  except  that 
there  were  2  groups  of  6  shots  each  so  that  reloading  times  were  recorded  between  shots  6 
and  7  rather  than  5  and  6.  Shot  groupings  for  both  rifle  and  pistol  were  evaluated  by  calculat¬ 
ing  the  mean  distance  between  shots  as  a  measure  of  accuracy. 

Estimates  of  steadiness  were  made  by  calculating  the  RMS  voltage  of  the  accelerometer 
output  where  10  mV  =  lg. 

Temperature  and  Comfort  Perception  Measurement: 

Subjects’  perceptions  of  central  and  peripheral  temperature  and  degree  of  cold  induced 
discomfort  were  evaluated  every  30  minutes,  immediately  before  motor  performance  tests, 
using  the  visual  analog  scales  shown  in  Figure  4-a  &  b.  Subjects  were  instructed  to  draw  a 
line  on  an  unmarked  100  mm  long  scale  that  reflected  how  they  felt  about  that  particular  part 
of  their  body.  The  end  points  were  defined  as  shown  in  Figure  4.  For  evaluation  of  comfort 
the  range  listed  was  from  “uncomfortable”  at  the  0  point  to  “comfortable”  at  100  mm. 
Temperature  perceptions  ranged  from  “cold”  at  0  to  “warm”  at  100  mm.  Separate  scales  were 


12 


marked  for  “Fingers”,  ‘Toes”,  and  “Rest  of  Body”.  Subjects  were  also  instructed  to  try  to 
exclude  their  fingers  and  toes  when  marking  their  perceptions  for  “Rest  of  Body”. 

Temperature  and  Comfort  Perception  Analysis: 

Perceptions  were  analyzed  by  measuring  the  distance  between  the  subject’s  mark  on  the 
analog  scale  and  the  0  point  (“uncomfortable”  or  “cold”  on  the  data  sheet).  Results  are 
presented  in  mm. 


Figure  4  a . 

Example  Comfort  Perception  Data  Sheet 

a. 
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Figure  4  b . 

Example  Temperature  Perception  Data  Sheet 


b. 


Tempera  tun  Perception  Seal* 


Subject 
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Date 
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Upon  leaving  the  chamber  at  the  conclusion  of  the  experiment  the  subject  was  discon¬ 
nected  from  the  electrodes  and  thermocouples  and  allowed  to  leave  when  he  had  rewarmed  to 
a  comfortable  level. 


Data  compilation: 

Detailed  data  files  for  all  temperature  measurements  are  included  in  Appendix  II. 
Temperatures  are  presented  as  minute  to  minute  values  for  each  of  the  nine  subjects  and  for 
each  of  the  three  conditions.  The  mean  temperature  value  for  the  nine  subjects  at  each  minute 
of  exposure  is  also  tabulated.  Temperature  changes  were  calculated  by  determining  the 
difference  between  starting  and  ending  temperatures  of  each  experiment.  Appendices  III-V 
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contain  tables  with  individual  subject  data  from  perception,  firearms,  acceleration  and  EMG 
measurements.  Mean  values  of  the  nine  subjects  at  each  time  period  are  also  included. 
Graphical  presentation  of  this  data  along  with  appropriate  discussion  will  be  included  in  the 
results  section.  Multiple  Repeated  Measures  Analysis  of  Variance  and  paired  Student’s  T- 
tests  were  applied  to  evaluate  the  effect  of  shiver  suppression  on  motor  speed  and  accuracy 
tests,  rectal  and  mean  skin  temperatures,  temperature  perceptions,  rifle  steadiness,  and 
muscle  EMG  activity.  Differences  were  considered  to  be  significant  at  p  <  0.05. 
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Results 


Core  Temperatures: 

Sub  jects’  rectal  (core)  temperatures  declined  under  all  three  conditions  (Figure  5).  This 
decrease  in  core  temperature  was  minimal  in  the  Warm  condition  (0.48°C).  In  the  Shiver 
Suppression  condition  (SST)  the  core  temperature  dropped  below  that  observed  in  the  Cold 
condition  (0.79  °C  in  the  Shiver  Suppression  condition;  0.67°C  in  the  Cold  condition)  and 
remained  lower  throughout  the  180  minute  exposure  period. 


Figure  5. 

Rectal  Temperatures 


Time  (minutes) 
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Skin  Temperatures: 

Mean  skin  temperatures  decreased  the  most  during  the  Cold  and  Shiver  Suppression 
conditions  and  changed  little  during  the  Warm  condition  (Figure  6).  The  individual 
temperature  sites  from  which  mean  skin  temperature  was  calculated  (Figures  7,  8, 9  &  10),  as 
well  as  other  skin  sites  monitored  (Figures  11,  12,  &  13),  all  demonstrated  similar  patterns  of 
decline  in  the  Cold  and  Shiver  Suppression  conditions. 


Figure  6 

Mean  Skin  Temperatures 
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Thigh  Temperatures 


Time  (minutes) 


Temperature  (°C)  Temperature  (°C) 


Figure  13 

Finger  Temperatures 


Time  (minutes) 


Table  2  summarizes  the  change  in  temperatures  (rectal,  mean  skin,  toe,  face  and  finger) 
between  the  beginning  and  end  of  each  of  the  three  exposures.  The  asterisk  (*)  indicates  that 
the  change  from  the  initial  (control)  value  was  significantly  different  at  p  <  0.05. 


Table  2. 

Drop  from  control  temperatures 


Rectal 

A  °C 

Mean  Skin 

A  °C 

Toe 

A  °C 

Face 

A  °C 

Finger 

A  °C 

Warm 

-0.48* 

-0.53* 

-2.7 

-1.6 

-6.8 

Cold 

-0.67  * 

-7.7*  • 

-17.4 

-19.9 

-18.7 

SST 

-0.79  * 

-6.2* 

-14.1 

-12.4 

-14.6 
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Cardiovascular  •  Respiratory  Parameters: 

During  the  Warm  condition,  heart  rate  decreased  continuously  over  the  three  hour  test 
period  (Figure  14).  On  the  other  hand,  for  both  Cold  and  Shiver  Suppression  conditions  heart 
rate  increased,  with  the  largest  increase  occurring  in  the  Shiver  Suppression  condition  (Figure 
14). 


Figure  14 
Heart  Rate 


Time  (minutes) 


With  respect  to  blood  pressure  changes,  there  were  no  alterations  in  diastolic  pressure 
as  a  function  of  time  of  exposure  or  condition  (Figure  15).  During  the  Cold  condition  there 
was  a  small  rise  in  systolic  pressure  over  time.  However,  there  was  no  significant  difference 
between  the  systolic  pressure  in  the  Cold  and  Shiver  Suppression  conditions,  or  between  the 
Cold  or  Shiver  Suppression  conditions  when  compared  to  the  Warm  condition. 
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Blood  Pressure  (mmHg) 


Figure  15 
Blood  Pressure 


Warm  Systolic 
Cold  Systolic 
SST  Systolic 
Warm  Diastolic 
Cold  Diastolic 
SST  Diastolic 


Time  (minutes) 


Minute  ventilation  (Equation  3)  remained  constant  during  the  Warm  condition,  but  did 
show  a  significant  rise  (maximum  value  of  20  L/min)  in  both  Cold  and  Shiver  Suppression 
conditions  (Figure  16). 


Ve  =  VT  *  f 

VE  =  minute  ventilation, 

=  mean  tidal  volume,  and 
f  =  the  respiratory  frequency 


(3) 
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Figure  16 
Minute  Ventilation 


c 


Time  (minutes) 


Respiratory  rate  showed  considerable  variation  between  subjects  but  the  mean  values 
were  not  significantly  different  between  conditions  and  remained  relatively  constant  over  the 
exposure  time  (Figure  17).  Therefore,  the  increase  in  minute  ventilation  observed  during 
Cold  and  Shiver  Suppression  conditions  was  due  to  an  increase  in  tidal  volume. 

Figure  17 
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The  oxygen  consumption  (  V  O2)  and  carbon  dioxide  production  (V  CO2)  remained 
constant  in  the  Warm  condition  but  rose  significantly  in  both  Cold  and  Shiver  Suppression 
exposures  (Figure  18  &  19).  The  rise  in  oxygen  consumption  with  cold  exposure  was  similar 
with  and  without  shiver  suppression.  (Figure  18).  A  comparable  rise  in  carbon  dioxide 
production  occurred  with  cold  stress  (Figure  19),  however,  the  addition  of  shiver  suppression 
resulted  in  a  larger  increase  in  carbon  dioxide  production  (Figure  19). 


Figure  18 

Oxygen  Consumption 


1.2 

1.0 

a> 

c 

0.8 

E 

V 

0.6 

0) 

0.4 

□ 

0.2 

0.0 

n - 1 - 1 - 1 - 1 - 1 - 1 

0  30  60  90  120  150  180 


—  Warm 
*-  Cold 
SST 


Time  (minutes) 


25 


Liters/minute 


Figure  19 

Carbon  Dioxide  Production 


♦—  Warm 
*-  Cold 
SST 


The  respiratory  exchange  ratio  (R  in  Equation  4)  remained  constant  in  the  Warm 
condition  but  rose  to  a  new  and  relatively  constant  value  in  the  Cold  and  Shiver  Suppression 
conditions  within  the  first  hour. 


R=  Vco*/VO: 


(4) 


Respiratory  exchange  ratio  in  the  Shiver  Suppression  condition  was  consistently  higher 
than  that  in  Cold  condition  (Figure  20).  This  higher  value  of  the  respiratory  exchange  ratio 
was  the  result  of  a  greater  increase  in  carbon  dioxide  production  than  in  oxygen  consumption. 
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Respiratory  Exchange  Ratio 


Figure  20 


Respiratory  Exchange  Ratio 


Warm 
*-  Cold 
SST 


Motor  Performance: 

Motor  performance  was  assessed  using  the  time  associated  with  the  two  reloading 
maneuvers;  rifle,  pistol,  and  the  number  of  shells  loaded  into  magazines  (see  methods  for 
detailed  description).  These  variables  remained  constant  during  the  Warm  protocol,  but 
showed  decrements  (demonstrated  by  an  increase  in  the  time  measurement  of  rifle  and  pistol 
reloading,  and  a  decrease  in  the  number  of  shells  loaded  into  magazines)  in  both  cold 
exposures  (Figures  21,  22,  &  23). 
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Magazine  Loading  (Shells/minute)  Reloading  Time  (seconds) 


Figure  23 


Pistol  Reloading 


Cold  exposure  caused  the  greatest  decrements  in  the  fine  motor  performance  tasks  of 
rifle  (Figure  21)  and  pistol  reloading  (Figure  23).  In  all  but  the  first  and  last  samples  pistol 
loading  was  significantly  slower  during  the  Cold  condition  than  during  the  Warm  control. 
This  decrement  in  performance  was  reduced  by  the  shiver  suppression  techniques.  Rifle 
reloading  times  also  increased  through  time  during  the  Cold  condition,  this  difference 
reaching  significance  at  90  and  150  minutes  into  exposure.  When  shiver  suppression 
techniques  were  applied,  the  rifle  reloading  times  were  not  significantly  different  from  those 
during  the  Warm  condition  and  were  significantly  less  than  the  Cold  condition  reloading 
times  only  at  90  minutes.  Magazine  loading  results  for  Cold  and  Shiver  Suppression 
conditions  (Figure  22)  both  showed  poorer  performance  than  in  the  Warm  condition,  with  no 
difference  between  the  Cold  and  Shiver  Suppression  conditions. 

Pistol  shot  groupings  (Figure  24)  were  not  significantly  effected  by  cold  exposure,  although 
there  was  a  tendency  toward  poorer  performance  (larger  shot  grouping)  in  both  the  Cold  and 
Shiver  Suppression  conditions.  Unlike  the  loading  time  tasks,  a  decrement  in  shooting 
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performance  was  associated  with  shiver  suppression  techniques,  where  shot  groupings  were 
significantly  larger. 

Figure  24 
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Rifle  shot  groupings  (Figure  25)  deteriorated  over  time  in  the  Cold  condition  and 
tended  to  get  worse  in  the  Shiver  Suppression  condition.  Shiver  Suppression  shot  groupings 
were  significantly  larger  than  their  corresponding  Cold  shot  groupings  at  0  and  120  minutes. 

Figure  25 
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Steadiness  of  the  rifle  while  shooting  was  expressed  as  the  RMS  voltage  of  the  two 
accelerometers  RMS  placed  perpendicular  to  each  other  on  the  rifle  barrel.  Movement  in  the 
x  direction  (Figure  26)  represents  unsteadiness  in  the  a  plane  parallel  to  the  floor  and 
movement  in  the  y  direction  (Figure  27)  represents  movement  in  a  plane  perpendicular  to  the 
floor.  In  the  Warm  condition,  rifle  steadiness  was  constant  throughout  the  test.  Cold  exposure 
resulted  in  a  decrease  in  steadiness  by  the  end  of  the  exposure  period,  which  is  more 
pronounced  in  the  y  plane  than  in  the  x  plane.  The  implementation  of  the  shiver  suppression 
methods  tended  to  improve  steadiness.  This  was  more  pronounced  in  the  y  plane  (Figure  27). 


Figure  26 
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Figure  27 


Shivering: 

The  magnitude  of  shivering  was  estimated  by  calculating  RMS  voltages  of 
electromyograms  (EMGs)  from  the  trapezius  &  pectoralis  major  muscles  recorded  during 
measurement  of  metabolic  rate  (resting  period)  and  during  performance  tasks.  Note  that  in 
the  Shiver  Suppression  condition,  no  shiver  suppression  techniques  were  applied  during  the 
metabolic  rate  measurements.  EMG  activity  during  metabolic  rate  measurement  increased  in 
both  the  trapezius  and  pectoralis  muscles  with  time  in  the  Cold  and  Shiver  Suppression 
conditions.  RMS  voltage  was  significantly  greater  in  the  Cold  and  Shiver  Suppression 
conditions  than  in  the  Warm  condition  while  metabolic  rate  was  being  measured  (see  Figures 
28a  &  28b).  EMG  activity  tended  to  be  higher  in  the  Shiver  Suppression  condition  than  in  the 
Cold  condition,  but  this  was  significant  only  at  the  60  minute  sample  in  the  pectoralis  major 
muscle. 
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Muscle  Activity  (RMS  Voltage  of  EMG)  Muscle  Activity  (RMS  Voltage  of  EMG) 


Figure  28-a. 


EMG  Activity  of  Trapezius  Muscle 
During  Metabolic  Rate  Measurement 
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Time  (minutes) 


Figure  28-b. 


EMG  Activity  of  Pectoralis  Major  Muscle 
During  Metabolic  Rate  Measurement 

400 


Time  (minutes) 
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The  EMG  activity  measured  in  the  trapezius  muscle  during  performance  measurements 
illustrated  a  different  pattern,  with  the  highest  activity  occurring  in  the  Cold  condition,  the 
lowest  in  the  Warm  condition  and  the  Shiver  Suppression  condition  falling  in  between 
(Figures  29a  -  32b).  There  was  only  a  slight  tendency  for  the  muscle  activity  in  the  trapezius 
to  increase  over  time  in  the  Cold  and  Shiver  Suppression  conditions  during  performance 
tests.  Shiver  suppression  had  no  effect  on  EMG  RMS  values  analyzed  from  the  pectoralis 
during  pistol  loading  (Figure  29a),  clip  loading  (Figure  30b),  rifle  shooting  (Figure  32b),  and 
pistol  shooting  (Figure  31b)  when  Cold  and  Shiver  Suppression  conditions  were  compared 
over  time. 


Perception  of  Temperature  and  Comfort: 

Temperature  and  comfort  perceptions  followed  similar  patterns,  being  relatively 
unchanged  in  the  Warm  condition  but  dropping  by  approximately  60  -  75%  (Figures  33-a  - 
35-b)  early  in  the  Cold  and  Shiver  Suppression  conditions  .  During  the  last  90  minutes  of  the 
Cold  and  Shiver  Suppression  conditions  there  was  relatively  little  change  in  perceptions 
compared  to  the  first  90  minutes.  Temperature  and  comfort  perceptions  for  the  toes 
decreased  the  most,  falling  below  10  mm.  on  the  100  mm.  analog  scale  (see  Figure  4-a  &  b) 
in  the  Cold  and  Shiver  Suppression  conditions  (Figures  34-a  &  b).  Finger  (Figures  (33a,  b) 
and  “Rest  of  Body”  (Figures  35a,  b)  perceptions  remained  above  20  mm.  Temperature  and 
comfort  perceptions  for  both  Cold  and  Shiver  Suppression  conditions  were  significantly 
lower  than  in  the  Warm  condition,  but  temperature  and  comfort  perceptions  in  the  Cold 
condition  were  not  significantly  different  from  those  in  the  Shiver  Suppression  condition. 
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Muscle  Activity  (RMS  Voltage  of  EMG)  Muscle  Activity  (RMS  Voltage  of  EMG) 


Figure  30-a. 

EMG  Activity  of  Trapezius  Muscle 
During  Magazine  Loading 


Muscle  Activity  (RMS  Voltage  of  EMG)  Muscle  Activity  (RMS  Voltage  of  EMG) 


Figure  31-a, 


EMG  Activity  of  Trapezius  Muscle 
During  Pistol  Shooting 


Figure  31 -b. 

EMG  Activity  of  Pectoralis  Major  Muscle 
During  Pistol  Shooting 
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Muscle  Activity  (RMS  Voltage  of  EMG)  Muscle  Activity  (RMS  Voltage  of  EMG) 


Figure  32-a. 


EMG  Activity  of  Trapezius  Muscle 
During  Rifle  Shooting 
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Figure  32-b. 

EMG  Activity  of  Pectoralis  Major  Muscle 
During  Rifle  Shooting 


Time  (minutes) 


38 


Temperature  Perception  of  Fingers  (mm)  Comfort  Perception  of  Fingers  (mm) 


Figure  33-a. 

Finger  Comfort  Perception 
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Figure  33-b. 


Finger  Temperature  Perception 


Time  (minutes) 
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Figure  34-a. 

Toes  Comfort  Perception 


Temperature  Perception  of  "Rest  of  Body"  (mm)  Comfort  Perception  of  "Rest  of  Body"  (mm) 


Figure  35-a. 

“Rest  of  Body”  Comfort  Perception 
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Figure  35-b. 

“Rest  of  Body”  Temperature  Perception 


Time  (minutes) 
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Discussion 

The  protocols  presented  here  address  the  following  three  major  points: 

1.  How  the  implementation  of  shiver  suppression  techniques  affects  body  heat 
conservation  and  temperature  regulation  under  a  cold  stress  situation. 

2.  How  the  implementation  of  shiver  suppression  techniques  affects  cardiovascular, 
respiratory  and  metabolic  function  under  a  cold  stress  situation. 

3.  What  effect  does  shiver  suppression  have  on  measures  of  motor  performance  in 
the  cold. 

Of  primary  importance  to  this  discussion  is  the  possibility  that  some  suppression  of 
shivering  takes  place  whenever  voluntary  movement  is  initiated,  as  suggested  by 
Hemingway  et.  al,  (17).  The  results  of  this  report  contrast  with  the  findings  of  Phase  I  of  this 
study,  where  significant  suppression  of  shivering  was  noted  during  breath  holding  and 
voluntary  relaxation.  Though  there  are  trends  in  the  data  discussed  below  which  arc  similar  to 
the  findings  in  Phase  I,  the  degree  to  which  shivering  was  suppressed  was  much  less  during 
performance  of  motor  speed  and  accuracy  tasks  (Phase  II)  than  without  these  tasks  (i.e. 
suppression  techniques  alone  as  in  Phase  I).  The  performance  of  these  tasks,  which  involves 
voluntary  motion  and  concentration,  may  have  already  suppressed  shivering  to  a  level  at 
which  application  of  the  selected  shiver  suppression  techniques  had  much  less  effect.  Despite 
this  reduction  in  the  effectiveness  of  shiver  suppression,  several  significant  effects  and  a 
number  of  interesting  trends  are  worth  detailing. 

Temperature  regulation: 

Although  core  temperature  fell  in  all  conditions  (Figure  5),  the  addition  of  shiver 
suppression  to  the  cold  stress  resulted  in  a  larger  drop  in  core  temperature  during  the  time  of 
exposure.  This  would  indicate  that  even  though  the  total  time  of  shiver  suppression  was 
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relatively  small  (approximately  12%  of  the  total  cold  exposure  time)  a  significant  depression 
in  heat  production  and/or  an  increase  in  heat  loss  had  occurred.  The  extent  to  which  these 
mechanisms  are  responsible  for  the  greater  decline  in  rectal  temperature  is  unclear,  but  trends 
in  the  data  indicate  that  both  may  play  a  role.  Shivering  tended  to  be  reduced  during  the 
Shiver  Suppression  condition  during  pistol  loading,  pistol  shooting,  and  rifle  shooting, 
especially  in  the  earlier  portion  of  the  experiment.  Shivering  increased,  however,  during  the 
metabolic  rate  measurements  in  the  Shiver  Suppression  condition.  Apparently  a  rebound 
effect  was  taking  place  in  which  subjects’  thermoregulatory  systems  were  attempting  to 
compensate  for  the  decreased  heat  generation  during  the  periods  where  shiver  suppression 
was  applied,  by  increasing  shivering  during  periods  where  shiver  suppression  was  not 
applied.  Yet  this  compensation  was  obviously  inadequate  to  maintain  core  temperature. 

The  decreased  core  and  mean  skin  temperatures  that  resulted  from  suppression  of 
shivering  (Figures  5  and  6)  undoubtedly  resulted  in  a  greater  stimulus  to  the 
thermoregulatory  center  to  increase  the  intensity  of  shivering  and  other  thermoregulatory 
reactions  such  as  vasoconstriction.  However,  the  results  from  the  different  sites  of  skin 
temperature  measurement  varied.  For  example  the  toe  and  face  temperatures  were  slightly 
higher  in  the  protocol  with  shiver  suppression  (Figures  11,12).  This  indicates  a  reversal  of  the 
expected  thermoregulatory  vasoconstriction,  resulting  in  greater  heat  loss  from  these  regions 
when  shiver  suppression  was  implemented.  Other  investigations  have  noted  changes  in  blood 
flow  distribution  with  psychomotor  tasks  (see  Allen  et  al.,  1  for  review  and  references) 

The  changes  in  temperature  and  comfort  perceptions  closely  paralleled  those  in  skin 
temperature,  but  gave  no  indication  of  the  differences  in  core  temperature.  When  core 
temperature  was  decreasing  at  a  greater  rate  in  the  Shiver  Suppression  condition,  subjects 
perceived  the  same  discomfort  and  skin  temperatures  as  in  the  Cold  condition.  The  authors 
have  noted  similar  findings  in  other  studies,  namely  that  temperature  and  comfort  perceptions 
only  accurately  reflect  skin  temperature,  and  not  core  temperature  (16). 
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Cardiovascular  stress: 

Both  cold  exposures  resulted  in  an  expected  increase  in  heart  rate  (Figure  14)  as 
compared  to  the  Warm  (control)  condition  in  which  the  rate  decreased  with  respect  to  time. 
With  shiver  suppression,  the  heart  rate  tended  to  remain  lower  than  with  cold  alone,  however 
it  did  reach  the  same  value  by  the  end  of  the  exposure.  Several  mechanisms  may  be 
postulated  to  account  for  this  lower  heart  rate.  As  with  shivering,  a  rebound  effect  may  have 
been  taking  place  with  heart  rate.  Heart  rates  were  measured  at  the  same  time  respiratory 
gases  were  collected  when  subjects  were  not  performing  shiver  suppression  techniques  or 
performance  tasks.  If  heart  rates  were  reflexively  increased  by  concentration  on  the 
performance  tasks  (1),  they  may  have  rebounded  to  a  lower  than  normal  level  in  between 
performance  tasks.  In  addition,  lower  rectal  temperature  in  the  Shiver  Suppression  condition 
would  be  expected  to  cause  greater  peripheral  vasoconstriction  resulting  in  central 
redistribution  of  blood  flow  and  thus  lower  heart  rates. 

There  was  no  detectable  alteration  in  systolic  or  diastolic  blood  pressure  as  a  function 
of  condition  or  time. 

Respiratory  and  Metabolic  Changes: 

Cold  exposure  resulted  in  an  increase  in  minute  ventilation  (Figure  16)  which  was 
slightly  higher  in  the  Shiver  Suppression  condition.  This  slight  increase  in  minute  ventilation 
probably  resulted  from  increased  drive  to  the  respiratory  center  from  the  increase  in  CO2 
production.  Since  the  respiratory  rate  did  not  change  with  condition  or  time,  the  increase  in 
minute  ventilation  was  the  result  of  an  increase  in  mean  tidal  volume. 

The  oxygen  consumption  and  carbon  dioxide  production  increased  in  both  cold 
exposures  (Figures  18  &  19).  These  changes  were  slightly  higher  in  the  Shiver  Suppression 
condition,  with  a  larger  increase  in  CO2  production  than  O2  consumption,  resulting  in  a 
higher  respiratory  exchange  ratio  (a  shift  toward  1 .0)  in  this  group  (Figure  20).  It  is  possible 
that  the  increase  in  metabolic  rate  in  the  shiver  suppression  experiments  was  an  attempt  to 
compensate  for  the  reduction  in  heat  production  associated  with  the  suppression  of  shivering. 
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The  shift  in  the  respiratory  exchange  ratio  toward  1.0  could  indicate  an  increase  in 
carbohydrate  metabolism  or  an  increase  in  anaerobic  metabolism,  which  would  produce 
carbon  dioxide  without  the  consumption  of  oxygen.  The  increased  ventilatory  drive  resulting 
from  higher  CO2  production  would  not  only  result  in  a  higher  respiratory  rate,  but  could 
increase  the  urgency  of  subjects  to  breath  during  the  breath  hold  shiver  suppression 
technique.  Both  of  these  results  may  have  been  factors  in  the  poor  shooting  performance  in 
the  Shiver  Suppression  condition. 

Motor  Performance: 

All  reloading  procedures  employed  to  monitor  motor  performance  remained  relatively 
constant  as  a  function  of  time  during  the  Warm  (control)  protocol.  This  would  indicate  that 
there  was  no  learning  effect  associated  with  the  repetition  of  the  task.  Exposure  to  cold 
demonstrated  a  decrease  in  motor  performance  in  all  reloading  tasks  as  indicated  by  an 
increased  time  in  reloading  the  rifle  (Figure  21)  and  the  pistol  (Figure  23)  and  a  decreased 
number  of  shells  successfully  loaded  in  the  magazine  (Figure  22).  This  could  indicate  that  the 
motion  associated  with  shivering  is  not  the  primary  limiting  factor  involved  with  these  tasks, 
but  that  most  of  the  performance  decrement  is  due  to  other  causes.  As  noted  above,  shivering 
may  have  already  been  partially  suppressed  via  concentration  on  the  task  at  hand.  Factors 
such  as  numbness  of  fingers,  or  distraction  caused  by  overall  discomfort  are  probably 
involved.  By  adding  another  “task”  (the  specified  shiver  suppression  technique),  it  is  possible 
that  another  distraction  was  inteijected  into  the  subjects’  thought  process,  counteracting  any 
advantages  to  be  gained  by  controlling  shivering  activity. 

Only  in  the  rifle  reloading  task  did  shiver  suppression  significantly  reduce  the 
performance  decrement  caused  by  cold  exposure.  In  the  pistol  reloading  data  there  is  a 
strong  trend  for  shiver  suppression  to  improve  performance,  particularly  the  relaxation 
technique  at  30  and  90  minutes.  These  tasks  require  more  motor  speed  than  psychomotor 
planning  and  maintenance  of  steadiness  as  in  the  shooting  tasks.  Here  the  psychological 
distraction  of  the  added  shiver  suppression  technique  would  be  less  of  a  factor  since  these 


45 


tasks  required  less  mental  concentration.  Perhaps  shiver  suppression  techniques  should  only 
be  applied  only  to  such  mentally  non-taxing  motor  speed  tasks  to  improve  performance. 

Shot  groupings  were  used  to  evaluate  shooting  accuracy.  Pistol  shot  groupings  were  not 
affected  by  cold  exposure  and  remained  relatively  constant  with  respect  to  time.  The 
implementation  of  shiver  suppression  tended  to  increase  the  pistol  shot  groupings,  indicating 
a  decrease  in  accuracy  (Figure  24).  Rifle  shot  groupings  increased  slightly  with  respect  to 
time  in  the  cold  exposure,  and  showed  deterioration  upon  implementation  of  the  shiver 
suppression  techniques  (Figure  25).  This  loss  of  accuracy  while  using  the  designated  shiver 
suppression  technique  could  be  a  result  of  the  distraction  associated  with  consciously 
attempting  to  suppress  shivering  while  shooting.  Coupled  with  the  maintenance  of  shooting 
accuracy  during  the  Cold  condition,  and  the  minimal  change  in  rifle  barrel  movement  with 
cold  exposure,  this  suggests  the  possibility  that  motion  from  shivering  is  being  suppressed  by 
concentration  on  proper  marksmanship  techniques. 

Shiver  Suppression: 

As  discussed  above,  the  degree  of  shiver  suppression  observed  in  these  experiments 
was  considerably  less  than  in  the  Phase  I  experiments  when  it  was  not  superimposed  on 
motor  performance  tasks.  Either  shivering  was  suppressed  by  the  performance  of  the  motor 
tasks,  or  subjects  were  not  able  to  concentrate  on  the  shiver  suppression  as  much  and 
therefore  were  less  effective  in  suppressing  shivering.  Despite  the  marginal  decreases  in 
EMG  activity  in  the  two  muscles  monitored,  it  is  evident  that  shivering  was  suppressed  to 
some  extent  since  rectal  temperatures  declined  more  in  the  Shiver  Suppression  condition. 

During  the  majority  of  the  motor  performance  tasks,  shivering  activity  exhibited  no 
significant  differences  between  the  two  shiver  suppression  techniques.  Only  in  the  EMG 
activity  of  the  trapezius  muscle  during  pistol  loading  (Figure  29-b)  was  there  any  evidence 
that  the  relaxation  technique  (applied  at  30, 90,  and  150  minutes)  was  more  effective  than  the 
breath  holding  technique  (applied  at  0,  60,  and  120  minutes). 
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Summary 


Several  previous  studies,  including  Phase  I  of  this  project,  have  reported  that  shivering 
can  be  temporarily  inhibited  by  a  number  of  physical  and  psychological  techniques.  Phase  II 
of  this  study  investigated  the  effect  of  the  two  most  effective  shiver  suppression  techniques 
studied  in  Phase  I,  on  performance  of  militarily  relevant  motor  performance  tasks.  It  was 
postulated  that  if  these  techniques  were  applied  for  short  periods  of  time  during  performance 
of  motor  tasks,  performance  may  be  improved  during  temporary  reduction  of  shivering 
activity.  This  approach  resulted  in  marginal  improvements  only  in  those  motor  tasks  which 
involved  a  minimum  of  mental  concentration  and  motor  planning  (rifle  and  pistol  reloading). 
In  tasks  which  required  more  attention,  no  improvements,  and  some  decrements  in 
performance,  were  noted  with  addition  of  shiver  suppression  techniques. 

Several  factors  were  proposed  to  play  a  part  in  these  findings:  1)  Shivering  may  have 
been  suppressed  by  the  cognitive  activity  that  accompanied  performance  of  the  motor  tasks 
themselves,  so  that  the  addition  of  shiver  suppression  techniques  resulted  in  little  or  no 
additional  suppression;  2)  the  shiver  suppression  tasks  may  have  distracted  subjects  during 
performance  of  the  motor  performance  tasks;  and  3)  shiver  suppression  caused  a  greater  fall 
in  rectal  temperature  and  an  increase  in  carbon  dioxide  production,  which  may  have 
decreased  subjects’  mental  and  physical  abilities.  In  light  of  these  findings,  it  follows  that 
although  shiver  may  be  voluntarily  suppressed  to  some  degree,  conscious  suppression  of 
shivering  should  not  be  applied  in  an  attempt  to  improve  performance  of  skills  which  require 
mental  concentration.  For  simpler,  repetitive  motor  tasks  that  require  little  concentration, 
there  may  be  some  benefit  from  shiver  suppression. 

These  results  point  to  several  areas  in  which  further  investigations  could  yield 
information  useful  in  improving  performance  during  cold  exposure.  The  significant 
reduction  in  core  temperature  when  a  relatively  small  amount  of  shiver  suppression  (<12%  of 
the  total  time)  was  applied  was  an  unexpected  finding.  When  coupled  with  the  probability 
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that  shivering  is  unconsciously  suppressed  by  many  mental  and  motor  tasks,  one  may 
conclude  that  thermoregulation  may  be  impaired  by  performance  of  many  tasks,  because  of 
the  reduction  in  heat  production  from  shivering.  In  light  of  this  concern,  future  studies  in  this 
area  should  be  designed  to  determine  the  thermoregulatory  effects  of  military  tasks 
performed  in  cold  environments.  Second,  determination  of  the  effectiveness  of  shiver 
suppression  techniques  in  other  simple,  repetitive,  motor  tasks  could  prove  useful.  In 
addition,  determination  of  which  psychomotor  tasks  suppress  shivering  the  most,  and  the 
mechanism  of  this  suppression,  would  provide  the  information  necessary  to  effectively 
suppress  shivering  in  other  motor  tasks  in  which  shivering  is  not  naturally  suppressed.  With 
this  information,  application  of  shiver  suppression  techniques  could  potentially  yield  greater 
and  more  consistent  improvements  in  performance. 
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Perceived  thermal  intensity  and  thermal  comfort  in 
response  to  cold  stress  are  thought  to  he  a  function  cf 
signals  from,  peripheral  thermal  receptors  as  well  as  central 
thermal  receptors.  To  investigate  the  relative  contribution 
Zz  tr.e  rrr.a.  1  ser.sazicr.  of  peripheral  versus  cerrral  cold 
stimuli  curing  prolonged  cold  air  exposure,  13  lightly 
dressed  human  subjects  were  exposed  to  03  C  air  for  three 
hours  and  their  perceptions  cf  body  temperature  and  comfort 
were  assessed  at  -30  minute  intervals  using  visual  analogue 
scales.  P.ectal  temperatures  were  continuously  monitored  as 
were  surface  temperatures  at  the  medial  chest,  upper  arm, 
thigh  and  leg.  Performances  or.  the  Grooved  Pegbcard,  Conner 
Two*3:sr  l-ax~'ariov  I83t  anh  Hand.  Dvr.ancr.aiar  w<era  era— 

and  pest -exposure  to  assess  motor  speed,  strength  and 
dexterity.  Perceived  comfort  decreased  in  a  linear  fashion 
an  average  cf  73.3%  over  the  course  cf  the  exposure  time  and 
perceived  body  temperature  decreased  linearly  an  average  of 
31.2%  and  were  not  significantly  correlated  with  etcher 
surface  temperatures  or  rectal  temperatures,  nor  were  they 
correlated  with  the  observed  average  decreases  of  in 

motor  speed,  9.1%  in  grip  strength  cr  17.1%  ir.  motor 
dexterity.  The  results  suggest  that  thermal  sensation  and 
cold  perception  following  prolonged  cold  air  exposure  are 
not  reliably  a  function  of  either  surface  cr  core 
temperatures ,  nor  are  they  dr re ct ly  related  to  changes  in 
rot::  output  sxills.  (Supported  in  part  by  17 .  S  .  Naval 
Medical  Fesearcr.  Command  Cr3r.t  #NC00  1 3 -3  3 -K-C 5 32 )  . 
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Shivering  in  response  to  cold  stress  is  a  synchronous 
contraction  of  flexor  and  extensor  muscles  that  may  have 
both  central  and  peripheral  components .  To  investigate  a 
possible  higher  cortical  component  in  shiver  modulation,  13 
lightly  dressed  human  subjects  were  exposed  to  0°  C  air  for 
2  hours  until  a  reliable  pattern  of  shiver  was  observed  at 
EMG  3ites  on  the  trapezius,  pectoralis  major,  biceps, 
triceps,  quadriceps,  hamstrings  and  soleus .  Surface  EMGs 
were  continuously  monitored  as  subjects,  while  standing, 
were  asked  to  perform  one  of  the  following:  hold  their 
breath  for  10  seconds,  drink  8  oz  of  warm  (120°  F)  water, 
perform  mental  arithmetic  calculations  or  simply  relax  their 
muscles  as  much  as  possible.  Each  of  these  was  done  in  a 
counterbalanced  order  across  subjects,  and  sufficient  time 
elapsed  between  trials  to  allow  the  shiver  response  to 
return  to  baseline  intensity .Analysis  of  the  EMG  frequency 
distributions  revealed  an  average  attenuation  or  suppression 
of  shiver  RMS  amplitude  for  all  muscle  sites  combined  of 
11.25%  after  consuming  warm  water,  18.7%  while  performing 
mental  arithmetic,  21.48%  when  holding  a  breath  and  26.92% 
during  whole  body  muscle  relaxation.  These  data  lend  support 
to  the  notion  that  there  may  be  a  secondary  modulating 
effect  of  shiver  at  the  level  of  the  cerebral  cortex  and 
suggests  that  shiver  may  be  suppressed  for  short  periods  of 
time  by  voluntary  activities,  presumably  cortical  in  origin. 
(Supported  in  part  by  U.S.  Army  Medical  Research  Support 
Grant  #DAMD  17 -3 3 -C-S 0 5 4 )  . 
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Abstract : 

Four  methods  of  suppressing  cold-induced  shivering  were  evaluated 
in  26  young  male  volunteers  exposed  to  0.0  ±  1.0°C  air  for  135 
minutes.  Voluntary  relaxation  of  musculature  (R) ,  breath  holding 
(BH) ,  warm  (50°C)  water  ingestion  (W) ,  and  performance  of  a  mental 
arithmetic  task  (MA)  were  applied  in  a  counterbalanced  order 
following  2  hours  of  cold  exposure.  Surface  electromyograms  of 
seven  muscles  were  recorded  and  converted  to  root  mean  square 
voltage  (RMS)  as  a  measure  of  shivering  intensity.  Mean  skin  and 
rectal  temperatures  decreased  significantly,  4 . 9°C  and  0 . 3°C 
respectively  (p  <  0.01).  Mean  reduction  of  EMG  activity  was  35% 
during  R,  24%  during  BH,  18%  during  MA,  and  5%  during  W.  R  was 
significantly  more  effective  than  BH,  MA,  and  W,  and  BH  and  MA 
were  significantly  more  effective  than  W  in  reducing  shivering. 
These  results  indicate  that,  at  small  decreases  in  rectal 
temperature,  shivering  can  be  voluntarily  suppressed  to  some 
extent  during  relaxation,  breath  holding,  and  mental  arithmetic. 


thermoregulation,  electromyogram,  humans,  cold  air  exposure 
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Introduction; 

During  cold  exposure,  activation  of  peripheral  cold  receptors 
and  central  thermosensitive  structures  generates  afferent  inputs 
to  thermoregulatory  centers.  In  mammals  the  hypothalamus  contains 
the  primary  thermoregulatory  center,  but  subhypothalamic  areas  of 
the  brainstem  and  spinal  cord  are  also  capable  of  transforming 
thermal  input  signals  to  efferent  signals  controlling 
thermoregulatory  effectors  (26) .  Activation  of  these  centers 
initiates  and  maintains  the  efferent  neuronal  signals  which 
increase  muscle  activity  to  produce  heat  and  modify  posture  to 
reduce  heat  loss  (10,18).  As  the  cold  stimulus  increases,  this 
activity  progresses  from  increased  muscle  tone  without  visible 
tremor  (preshivering  tone)  to  visible  shivering,  which  is 
characterized  by  bursts  of  tremor  (10) .  Fully  developed  shivering 
exhibits  a  species-specific  rhythm  resulting  from  the  grouped 
discharge  of  motor  units  (13) .  It  is  likely  that  the  grouped 
discharges  are  generated  at  the  level  of  the  spinal  cord  since 
these  types  of  group  discharges  have  not  been  observed  in  the 
descending  supraspinal  drive  signal  for  shivering  (2) ,  and  because 
shivering  can  be  elicited  even  in  chronically  spinalized  dogs  and 
rabbits  by  cooling  of  the  spinal  cord  (15) .  Thus  it  appears  that 
shivering  is  initiated  and  modulated  in  both  central  and  spinal 
centers . 

Although  shivering  is  considered  an  involuntary  response, 
like  respiration,  it  can  be  inhibited  temporarily  (10) .  Glaser  et 
al.(8)  noted  that  at  low  intensities  shivering  can  be  temporarily 
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suppressed  by  voluntary  relaxation  and  cessation  of  breathing. 
Glickman  et  al.<9)  reported  that  even  after  4  hours  of  exposure  to 
-29.9°C  air,  their  subjects  were  able  to  effectively  suppress 
shivering  by  relaxing. 

In  addition  to  relaxation,  shivering  can  be  suppressed  by  a 
number  of  other  non-thermoregulatory  mechanisms .  Martin  and 
Cooper  (19),  and  Klenow  et  al.  (14)  noted  that  shivering,  as 
measured  by  electromyographic  (EMG)  activity,  consistently 
decreased  during  a  mental  arithmetic  task,  while  isometric  muscle 
contractions  resulted  in  variable  effects.  Other  non-thermal 
sensory  stimuli  that  are  known  to  suppress  the  shivering  response 
in  mammals  include  mechanical  pressure  on  the  eyeball,  mechanical 
pressure  on  the  skin  (5,15),  stretching  a  muscle  (10),  and 
electrical  cutaneous  nerve  stimulation  with  a  rate  less  than  50  Hz 
(15)  .  In  contrast,  noxious  stimuli  such  as  twisting  the  pinna 
(27) ,  pin  pricks,  blowing  on  the  hair  of  the  back,  and  electrical 
cutaneous  nerve  stimulation  at  a  rate  greater  than  50  Hz  have  been 
reported  to  increase  shivering  intensity  (15) .  Cardiovascular  and 
respiratory  reflexes  also  modulate  the  shivering  response.  Low 
carotid  sinus  pressure  (11),  lung  inflation  (23),  hypoxia  (6),  and 
hypercapnia  (7)  have  all  been  demonstrated  to  inhibit  shivering. 

As  would  be  expected,  thermal  stimuli  have  been  shown  to  have 
an  effect  on  shivering  intensity.  For  example,  cooling  of  the 
respiratory  tract  during  cold  exposure  stimulates  shivering  by 
increasing  afferent  input  from  esophageal  cold  receptors  (4),  and 
application  of  radiant  heat  to  the  face  decreases  EMG  activity  of 


the  biceps  brachii,  trapezius,  and  rectus  femoris  in  subjects 
exposed  to  -3°C  air  for  1  hour  (22)  . 

The  muscle  tension  and  tremor  of  shivering  may  impede 
performance  in  individuals  who  must  undertake  tasks  that  involve 
motor  speed  and  accuracy  under  cold  stress.  Outdoor  sportsmen, 
commuters  caught  unaware  of  severe  weather  conditions,  or  military 
personnel  who  must  perform  their  operations  under  extreme  weather 
conditions  are  just  a  few  examples  of  critical  situations  when 
loss  of  fine  motor  control  or  motor  speed  could  prove  disastrous. 
Temporary  suppression  of  shivering  during  performance  of  fine 
motor  tasks  may  be  one  way  to  improve  performance  during  cold 
exposure.  Indeed  some  shiver  suppression  techniques  may  be 
currently  in  use.  For  example,  breath  holding  while  shooting  is 
a  standard  marksmanship  technique,  and  mental  concentration  on  a 
task  may  unconsciously  inhibit  shivering.  Hemingway,  et  al .  (10) 

have  suggested  that  some  suppression  of  shivering  takes  place 
whenever  a  voluntary  movement  is  initiated. 

Despite  the  these  references  to  the  ability  of  man  to 
suppress  shivering,  there  have  been  few  attempts  to  quantify  the 
relative  effectiveness  of  methods  of  shiver  suppression  or 
correlate  this  suppression  with  changes  in  electromyographic 
activity  (14,19).  The  purpose  of  these  experiments  was  to 
evaluate  the  effectiveness  of  four  shiver  suppression  techniques 
which  may  be  applied  to  reduce  the  intensity  of  shivering  in 
humans . 


Materials  and  Methods; 
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Twenty-six  male  volunteers,  21  to  35  years  of  age,  were 
informed  as  to  the  general  purpose,  procedure,  and  possible  risks 
of  the  experiments,  and  they  gave  their  written  consent  prior  to 
participation.  Protocols  for  this  project  were  approved  jointly 
by  the  University  of  Minnesota  Committee  on  the  Use  of  Human 
Subjects  in  Research,  the  United  States  Army,  and  the  United 
States  Navy  prior  to  subject  recruitment. 

Volunteers  were  screened  with  a  12-lead  electrocardiogram 
(ECG)  interpreted  by  a  physician  and  a  treadmill  exercise  test. 
Body  fat  was  measured  by  hydrostatic  weighing.  Volunteers  with  an 
abnormal  ECG,  inadequate  performance  on  the  exercise  test,  body 
fat  content  in  excess  of  25%,  or  using  prescription  medications 
were  eliminated  from  the  subject  pool.  Subjects  were  then 
familiarized  with  the  experimental  protocol  during  an  orientation 
session.  At  least  one  week  passed  between  the  orientation  and  the 
first  cold  exposure  test. 

All  experiments  were  conducted  in  a  thermostatically 
controlled  environmental  chamber  at  0.0  ±  1.0°C.  After  subjects 
were  outfitted  at  room  temperature  (approximately  21°C)  with  skin 
and  rectal  thermocouples,  ECG  transmitter,  and  EMG  electrodes, 
they  donned  cotton  underwear  and  socks,  cotton/polyester  long 
sleeved  shirts,  cotton  long  pants,  and  warm  weather  boots. 

Rectal  temperature  (Tr)  was  monitored  with  a  disposable 
rectal  thermocouple  (Type  T,-  Physiotemp,  Inc.,  Clifton,  NJ) 
inserted  approximately  8  cm  beyond  the  anus.  A  modified  lead  2  ECG 
was  monitored  by  telemetry  (Markham  Industries)  throughout  cold 
exposure  to  ensure  subject  safety.  Skin  temperature  was  monitored 
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using  copper-constantan  skin  thermocouples  (#SST-1.  Sensortek, 
Inc.,  Clifton,  NJ)  on  the  right  medial  calf,  right  medial  thigh, 
right  lateral  arm,  and  chest  above  the  medial  end  of  the  left 
clavicle.  Mean  skin  temperature  (Tms)  was  calculated  employing 
the  approach  of  Ramanathan  (24);  see  Equation  1. 

Tms  =  0.3  (chest  +  arm)  +  0.2 (calf  +  thigh)  (1) 

Temperatures  were  sampled  6  times  per  minute  and  one  minute 
averages  were  recorded  to  the  nearest  0 . 1°C  using  a  computerized 
data  acquisition  system  (Macintosh  microcomputer,  Apple  Computer, 
Inc.,  Cupertino,  CA,  A/D  board  and  Analog  Connection  Workbench 
data  acquisition  software  from  Strawberry  Tree  Inc.,  Sunnyvale, 

CA)  . 

Surface  EMGs  were  monitored  using  bipolar  Ag/AgCl  surface 
electrodes  (#D496-4,  AA  Biomedical,  Windsor  CA)  over  seven  muscle 
groups:  superior  border  of  the  trapezius,  pectoralis  major,  biceps 
brachii,  triceps  brachii,  rectus  femoris,  biceps  femoris,  and 
soleus .  All  muscle  groups  were  sampled  on  the  right  side. 

Bipolar  electrodes  were  spaced  3  cm  apart  over  the  belly  of  each 
muscle  with  the  most  distal  electrode  acting  as  the  ground.  The 
skin  was  cleaned  and  gently  abraded  with  an  alcohol  saturated 
pumice  pad  before  electrode  application.  EMG  signals  were 
monitored  with  a  Nicolet  Viking  EMG  system  (Nicolet  Biomedical 
Inc.,  Madison,  WI),  and  recorded  on  magnetic  tape  (Hewlett-Packard 
#3968A  Instrumentation  Recorder,  San  Diego,  CA)  for  subsequent 
analysis.  The  EMG  signals  were  sampled  at  1024  Hz  and  analyzed 
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utilizing  a  DEC  VAXLAB-GPX™  (Digital  Equipment  Corporation, 
Marlboro,  MA)  and  ILS™  software  (Signal  Technology,  Inc.,  Goleta, 
CA) .  Root  Mean  Square  Voltage  (RMS)  values  were  calculated  for 
approximately  30  second  segments  of  continuous  data  (equation  2) . 

Al Y?+Y?+. . .+YZ 

RMS  =  y  -i - - «  (2) 

where  Y  is  the  voltage  measured  at  the  sample  point  and  n  is  the 
total  number  of  sample  points.  Control  data  samples  were  taken 
from  the  middle  of  a  recorded  two  minute  baseline  which  preceded 
each  shiver  suppression  technique  when  no  activity  from  voluntary 
motion  was  evident.  Experimental  data  samples  were  taken  from  the 
shiver  suppression  periods  as  described  below.  RMS  data  were 
analyzed  using  SPSS  software  (SPSS  Inc.  Chicago,  Ill)  on  a 
Macintosh  microcomputer,  (Apple  Computer,  Inc.,  Cupertino,  CA)  by 
3-factor  analysis  of  variance  (ANOVA)  for  repeated  measures  with  7 
levels  of  muscle,  4  levels  of  shiver  suppression  technique,  and  2 
levels  of  time.  Tukey  post-hoc  comparisons  were  computed  between 
suppression  techniques.  One  way  analysis  of  variance  was  used  to 
compare  control  values  to  values  for  each  shiver  suppression  test. 
Mean  rectal,  and  mean  skin  temperatures  at  the  beginning  and  end 
of  exposure  were  compared  using  paired  Student's  T-tests. 
Differences  were  considered  significant  at  p  <  0.05. 

After  instrumentation  subjects  entered  the  0°C  chamber  and 
remained  there  for  approximately  2  hours  before  performing  the 
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four  shiver  suppression  techniques.  During  these  2  hours  they 
performed  motor  skill  and  psychological  performance  tests 
requiring  minimal  physical  exertion  (e.g.  simulated  firearms 
marksmanship  tasks,  computerized  cognitive  aptitude  battery) . 
Results  of  these  tests  will  be  reported  separately.  Shiver 
suppression  tests  were  performed  at  the  end  of  these  experiments 
to  allow  sufficient  time  for  the  development  of  intense  shivering. 
After  2  hours  of  exposure  subjects  were  instructed  to  stand  with 
arms  at  their  sides  and  refrain  from  any  unnecessary  movements 
while  electromyographic  activity  was  monitored  during  control 
periods  and  shiver  suppression  techniques. 

Each  subject  performed  four  shiver  suppression  techniques  in 
a  counterbalanced  order  during  the  same  exposure.  Two  minutes  of 
undisturbed  shivering  preceded  each  technique.  The  activity  during 
these  2  minutes  was  recorded  as  a  baseline  level.  The  four 
techniques  employed  were:  (1)  Breath  holding;  the  subject  was 
instructed  to  hold  his  breath  for  30  seconds.  (2)  Relaxation; 
the  subject  was  instructed  to  stand  still  and  attempt  to  relax  his 
entire  body  as  much  as  possible  for  one  minute.  (3)  Warm  water 
ingestion;  the  subject  was  instructed  to  drink  177. ml.  of  warm 
(50°C)  water  within  one  minute.  (4)  Mental  arithmetic;  two 
columns  of  random  two  digit  numbers  were  displayed  side  by  side  on 
a  sheet  of  paper.  The  subject  was  instructed  to  add  as  many  of 
these  pairs  together  as  he  could  in  one  minute,  verbalizing  only 
the  answer  for  each  calculation.  Data  was  sampled  for  analysis 
from  the  2-minute  control  periods  before  each  technique,  and  from 
the  period  of  time  when  the  subjects  were  performing  each 
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technique  with  the  exception  of  warm  water  ingestion  when  data  was 
sampled  immediately  after  the  subject  set  down  the  empty  cup.  The 
subjects  had  been  previously  familiarized  with  the  four  techniques 
during  the  orientation  session.  Instructions  for  each  shiver 
suppression  method  were  typed  on  a  card  and  placed  face  down  in 
front  of  the  subject.  After  each  two  minute  control  period  the 
subject  read  the  card,  put  it  down  and  followed  the  instructions 
when  signaled  to  proceed.  Subjects  remained  in  the  same  standing 
position  with  arms  at  their  sides  for  both  control  and  shiver 
suppression  periods. 

Results : 

The  average  of  the  mean  skin  temperatures  for  all  subjects 
decreased  from  32.5  ±  0.21  to  27.6  ±  0.38°C  by  the  end  of  the  cold 
exposure  (135  minutes) .  The  mean  rectal  temperature  of  all 
subjects  decreased  significantly  (p  <  0.01)/  0 . 3°C  from  37 . 6  + 

0.06  to  37.3  ±  0.06°C  during  exposure  (mean  +  standard  error)  . 

Mean  skin  and  rectal  temperatures  for  the  entire  exposure  are 
presented  in  Figure  1. 

When  data  from  all  muscles  were  pooled,  reductions  in 
shivering  intensity  were  35.2  ±  3.4%  during  relaxation,  24.1  ± 

2.0%  during  breath  holding,  18.1  ±  3.2%  during  mental  arithmetic, 
and  4.8  ±  5.0%  after  warm  water  ingestion.  Three-factor  ANOVA 
between  pooled  data  indicated  that  relaxation  was  more  effective 
in  reducing  shivering  than  breath  holding,  mental  arithmetic,  and 
warm  water  ingestion  (p  <  0.05)  .  Breath  holding  and  mental 
arithmetic  were  more  effective  than  warm  water  ingestion.  Breath 
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holding  and  mental  arithmetic  did  not  have  significantly  different 
effects  on  the  pooled  EMG  activity. 

The  trapezius  and  rectus  femoris  muscles  consistently  showed 
the  greatest  EMG  activity  during  both  control  shivering  and 
experimental  shiver  suppression  periods.  An  example  of  the  EMG 
activity  during  shivering  and  suppression  for  one  subject  is 
presented  in  Figure  2.  The  reductions  in  shivering  intensity,  as 
measured  by  mean  RMS  of  surface  EMGs  of  each  monitored  muscle,  are 
presented  in  Figure  3.  Significant  reduction  in  shivering 
intensity  (p  <  0.05)  occurred  in  6  of  7  muscles  monitored  during 
relaxation,  3  of  7  muscles  monitored  during  breath  holding,  2  of  6 
during  mental  arithmetic,  and  none  of  the  muscles  after  warm  water 
ingestion.  The  largest  reduction  in  shivering  occurred  during  the 
relaxation  technique  in  all  muscles.  Data  for  the  biceps  brachii 
during  the  mental  arithmetic  task  were  omitted  since  a  number  of 
subjects  held  the  test  card  during  this  maneuver,  resulting  in 
increased  voluntary  EMG  activity  in  the  biceps  brachii  which 
interfered  with  recording  the  EMG  activity  due  to  shivering. 

Discussion : 

The  protocol  of  these  experiments  was  designed  so  that  shiver 
suppression  tests  were  performed  after  2  hours  of  0°C  cold 
exposure  in  order  to  induce  significant  decreases  in  skin  and  core 
temperatures  and  establish  intense  shivering  in  the  subjects. 

At  this  reduced,  but  not  hypothermic  core  temperature,  the 
subjects  were  able  to  voluntarily  suppress  their  shivering  by 
concentrating  on  relaxing  their  musculature  as  well  as  by  holding 
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their  breath,  and  to  lesser  extent  by  performing  mental  arithmetic 
calculations.  Very  little  effect  was  noted  after  ingestion  of 
warm  water;  however,  greater  quantities  of  water  could  have  a 
greater  effect  if  enough  heat  was  added  to  the  body  to  increase 
the  core  temperature.  Shivering  was  suppressed  immediately  upon 
beginning  relaxation  and  breath  holding,  or  mental  arithmetic,  and 
resumed  again  immediately  after  the  subjects  were  instructed  to 
stop  the  technique.  It  is  possible  that  shivering  can  be 
suppressed  for  longer  periods  of  time  than  the  30-60  seconds 
designated  in  these  experiments.  Eventually,  however, 
thermoregulatory  drive  would  probably  overcome  this  suppression, 
especially  at  lower  core  temperatures  which  would  result  from 
prolonged  suppression  of  shivering.  In  another  study  EMG  activity 
did  show  a  rebound  effect  between  repeated  periods  of  shiver 
suppression  in  a  later  study,  increasing  above  baseline  levels 
(our  unpublished  data) .  Similarly,  if  these  techniques  were 
applied  earlier  in  cold  exposure  during  the  dynamic  phase  of 
change  in  skin  and  rectal  temperatures,  it  is  possible  that  the 
additional  thermoregulatory  drive  may  have  prevented  suppression 
of  shivering  to  this  degree . 

These  results  are  in  agreement  with  the  findings  of  Glaser 
and  Jones  (8),  Glickman  et  al.  (9),  and  Martin  and  Cooper  (19,20) 
who  visually  observed  that  shivering  was  reduced  during  similar 
relaxation,  respiratory,  or  mental  arithmetic  maneuvers,  although 
they  did  not  quantify  the  electromyographic  reduction  in  shivering 
intensity.  Klenow  et  al .  (14)  found  a  similar  reduction  in  EMG 
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RMS  values  during  shivering  with  the  performance  of  mental 
arithmetic  calculations. 

The  common  application  of  relaxation  and  breath  holding  to 
motor  steadiness  tasks  such  as  marksmanship  indicates  that  with 
practice  such  techniques  are  beneficial  to  performance. 

Initially,  however,  concentrating  on  a  suppression  technique  may 
distract  the  individual  from  the  task  more  than  the  shivering  (our 
unpublished  data) .  In  addition,  prolonged  suppression  of 
shivering  and  heat  conserving  posture  will  result  in  reduced  heat 
production  and  increased  heat  loss  (17,  26)  .  Obviously,  the 
utility  of  shiver  suppression  must  be  weighed  against  the  risks 
involved.  Intuitively,  application  of  the  most  effective  and 
least  distracting  techniques  for  short  periods  of  time  would  be 
most  likely  to  provide  some  improvement  in  performance  with 
minimal  loss  of  heat  generation  and  conservation.  With  further 
refinement  and  greater  understanding  of  the  mechanisms  of  shiver 
suppression,  however,  its  utility  may  be  improved  and  its 
detriments  may  be  minimized. 

The  results  of  this  study  do  not  address  the  mechanisms  of 
shiver  suppression,  however,  several  possibilities  are  alluded  to 
in  the  literature.  Lupandin  (17)  presents  evidence  that  there  are 
a  number  of  excitatory  and  inhibitory  influences  on  shivering, 
including  vestibular,  postural,  proprioceptive,  and  nociceptive 
pathways.  During  the  early  stages  of  thermoregulatory  muscle 
tone,  before  visible  tremor  has  developed,  postural  reflexes  and 
position  significantly  affect  the  intensity  of  shivering  in  a 
particular  muscle  (21) .  Upright  posture  may  activate  postural 
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reflexes  that  augment  shivering,  especially  in  extensor  muscles. 
Thus  the  mechanism  of  shiver  suppression  may  be  integrated  with 
reflex  and  voluntary  motor  systems  and  is  essential  for 
performance  of  motor  and  postural  functions.  This  could  account 
for  the  consistently  greater  EMG  activity  in  the  trapezius,  rectus 
femoris,  and  soleus  muscles.  These  muscles  were  activated  not 
only  by  the  thermoregulatory  drive  for  shivering  but  also  to 
maintain  an  upright  posture. 

Martin  and  Cooper  (19),  and  Klenow,  et  al .  (14)  reported 

reductions  in  shivering  intensity  during  performance  of  mental 
arithmetic  similar  to  the  data  presented  here.  They  suggest  that 
the  cerebral  cortex  exhibits  a  secondary  modulating  influence  on 
the  hypothalamic  control  of  shivering.  Some  cerebral  inhibitory 
pathways  have  been  identified.  For  example,  Stuart  et  al .  (2  6) 

found  that  in  cats,  septal  stimulation  of  high  intensity  inhibited 
shivering.  Kaada  (12)  has  shown  that  shivering  can  be  inhibited 
by  electrical  stimulation  of  a  large  number  of  points  on  the 
cerebral  cortex.  Cortical  connections  to  the  efferent 
thermoregulatory  pathway  may  also  allow  voluntary  inhibition  of 
the  descending  drive  for  shivering.  For  example,  the  brainstem 
reticular  formation,  which  can  influence  muscle  tone  via  gamma 
motor  neuron  activation,  has  direct  cortical  connections  (3)  . 
Therefore,  suppression  of  shivering  and  other  muscle  tone  during 
cognitive  tasks  or  fine  motor  movements  could  be  mediated  via 
several  pathways . 

Cardiovascular  reflexes  are  also  known  to  affect  the 
intensity  of  shivering.  Decreases  in  carotid  sinus  pressure 
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result  in  the  suppression  of  shivering  (11,23).  Baroreceptor 
stimulation  suppresses  gamma  motor  activity  and  skeletal  muscle 
tone  (25) .  During  the  breath  holding  technique  used  in  the 
present  experiments  a  Valsalva  maneuver  may  have  taken  place  in 
our  subjects,  causing  changes  in  venous  return  and  cardiac  output 
and  resulting  in  transient  reductions  in  blood  pressure.  In 
addition,  the  reduction  of  upper  airway  cooling  when  subjects  held 
their  breath  could  have  reduced  the  afferent  drive  for  shivering. 
Both  of  these  mechanisms  could  contribute  to  reduction  in 
shivering  intensity. 

Increases  in  heart  rate,  cardiac  output,  and  peripheral 
(forearm)  blood  flow  resulting  from  performing  mental  arithmetic, 
cold  pressor,  and  reaction  time  tasks  have  been  demonstrated  by 
Allen  et  al.  (1) .  These  reflexes  would  be  expected  to  ra-se  blood 
pressure,  thus  augmenting  shivering,  not  suppressing  ic  j  s  was 
observed.  If  a  task  caused  an  increase  in  skin  blood  flow, 
however,  shivering  may  have  been  suppressed  by  skin  warming. 
Unfortunately,  the  recording  rate  of  our  temperature  monitoring 
system  was  too  low  to  accurately  detect  transient  changes  in  skin 
temperature,  and  blood  pressures  and  heart  rates  were  not 
monitored  during  shiver  suppression.  Future  investigations  should 
be  designed  to  monitor  cardiovascular  and  skin  blood  flow  during 
these  maneuvers  to  determine  the  influence  of  these  mechanisms. 

In  summary,  under  the  above  moderate  cold  stress  conditions, 
thermoregulatory  shivering  can  be  temporarily  suppressed  by 
several  techniques  including  relaxation  of  the  musculature,  breath 
holding,  and  performing  mental  calculations.  Further  studies 


16 


should  address  the  duration  through  out  which  this  suppression  is 
effective,  whether  this  suppression  results  in  improved  motor 
performance  during  cold  exposure,  and  what  mechanisms  are 
involved . 
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Figure  Legends . 

Figure  1.  Mean  rectal  (squares)  and  mean  skin  (circles) 
temperatures  during  cold  exposure  (error  bars  indicate  SEM) . 
Shiver  suppression  techniques  were  applied  during  the  shaded  area 
labeled  SS. 

Figure  2.  Sample  EMGs  of  muscles  monitored  during  application  of 
shiver  suppression  techniques. 

Figure  3.  Mean  reduction  in  shivering  intensity  (RMS  voltage  of 
EMGs)  for  the  seven  muscles  during  each  shiver  suppression 
technique.  Asterisks  indicate  significant  changes  from  control 
EMG  activity  (p  <  0.05) . 
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Informed  Consent  Form 


Project  title:  Evaluation  of  Physiological  and  Psychological  Impairment 
of  Human  Performance  in  Cold  Stressed  Subjects,  Phase  n. 

Investigators:  L.  E.  Wittmers  and  R.  G.  Hoffman 


Consent  Form 


You  are  invited  to  participate  in  a  study  evaluating  the  effects  of 
various  stressful  situations  associated  with  a  cold  environment  on 
human  physiological  and  psychological  performance.  All  studies  will 
take  place  in  the  environmental  chamber  at  the  Hypothermia 
Laboratory  -  University  of  Minnesota  Duluth.  The  project  is  under 
the  direction  of  Drs  L.  Wittmers  and  R.  Hoffman. 


In  order  to  participate  in  this  project  you  will  be  prescreened  to  determine  if  you  are  physically 
fit  and  whether  or  not  you  fit  the  body  type  criteria  necessary  to  participate.  We  will  require  a 
short  medical  history  and  a  12  lead  resting  electrocardiogram,  interpreted  by  the  staff  of  the 
Clinical  Science  Department.  To  determine  your  body  composition  you  will  be  asked  to  sit  on  a 
chair  in  a  warm  swimming  pool  and  immerse  your  head  for  10-20  seconds  at  a  time  so  that  we 
may  determine  your  weight  underwater.  From  this  underwater  weight,  your  height,  weight, 
and  vital  capacity  we  will  calculate  your  percent  body  fat.  Vital  capacity  is  the  volume  of  your 
lungs,  and  we  will  measure  this  by  having  you  breath  into  a  machine  that  will  measure  how 
much  air  you  can  exhale.  If  the  electrocardiogram  is  normal  and  your  body  fat  is  within  the 
required  range  you  will  be  given  a  stress  test.  This  will  include  walking  (3  mph)  on  a  treadmill 
with  the  grade  increased  at  the  rate  of  2%  up  to  a  maximum  of  18%.  You  will  be  considered  as 
a  candidate  for  participation  if  your  heart  rate  does  not  exceed  90%  of  the  predicted  maximum 
(for  your  age  and  sex)  and  your  systolic  blood  pressure  does  not  exceed  200  mm.  Hg.  and 
diastolic  blood  pressure  does  not  exceed  100  mm.  Hg.  at  18%  grade.  You  will  not  be  allowed 
to  participate  in  these  experiments  if  you  are  taking  prescription  or  non-prescription 
medications. 


If  you  pass  the  prescreening  above,  you  will  be  requested  to  participate  in  one  or  more  of  the 
following  five  experimental  situations  each  lasting  no  longer  than  3  hours. 


(1)  Cold  air  -  Cold  water:  You  will  be  exposed  to  an  ambient  air  temperature  of  20°  F  and  your 
legs  will  be  wet  up  to  the  knees 

in  50°  F  water. 

(2)  Cold  air  -  Cold  water  -  Sleep  deprivation:  You  will  be  exposed  to  an  ambient  air 
temperature  of  20°  F  and  your  legs  will  be  wet  up  to  the  knees  in  50°  F  water.  The  sleep 
deprivation  will  be  for  24  hours  preceding  the  experiment. 

(3)  Cold  air  -  Cold  water  -  exercise:  You  will  be  exposed  to  an  ambient  air  temperature  of  20°  F 
and  your  legs  will  be  wet  up  to  the  knees  in  50°  F  water.  The  exercise  will  consist  of  holding 
up  a  4  to  6  pound  object  at  shoulder  level  for  8-12  minutes. 

(4)  Cold  air  -  Cold  water  -  Exercise  -  Sleep  deprivation:  You  will  be  exposed  to  an  ambient  air 
temperature  of  20°  F  and  your  legs  will  be  wet  up  to  the  knees  in  50°  F  water.  The  exercise  will 
consist  of  holding  up  a  4  to  6  pound  object  at  shoulder  level  for  8-12  minutes.  The  sleep 
deprivation  will  be  for  24  hours  preceding  the  experiment 

(5)  Cold  air  alone.  You  will  be  exposed  to  an  ambient  air  temperature  of  20°  F. 

(6)  Room  temperature  air.  You  will  be  exposed  to  an  ambient  air  temperature  of  72°F. 
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These  protocols  are  designed  to  address  the  following  questions  (a)  which  of  the  various 
environmental-stress  scenarios  is  the  one  that  causes  the  greatest  rate  of  rectal  temperature  fall, 
earliest  onset  of  shivering  and  the  greatest  decrement  in  physiological  and  psychological 
performance,  and  (b)  which  muscles  contribute  the  most  to  overall  body  oscillation  during 
shivering  and  consequently  the  greatest  decrement  in  performance. 


During  the  experiment  you  will  be  asked  to  perform  certain  mental  and  physical  tasks  to  evaluate 
performance.  Each  task  and  its  meaning  will  be  explained  to  you  by  one  of  the  project 
directors.  In  order  to  monitor  physiological  changes  you  will  be  instrumented  with  temperature 
sensors  (rectal  thermistor  and  three  skin  surface  thermistor  probes  -  face,  toe  and  finger). 
Surface  doppler  probes  will  be  applied  at  intervals  to  measure  blood  flow.  Electromyographic 
electrodes  will  be  applied  over  selected  skeletal  muscle  groups  to  evaluate  shivering,  and 
impedence  cardiography  electrodes  will  be  attached  to  your  skin  to  measure  the  output  of  your 
heart.  At  intervals  you  will  be  required  to  breathe  into  a  mouthpiece  for  measurements  of 
metabolic  rate.  On  the  day  prior  to  the  experiments  you  will  be  asked  to  drink  nine  16  oz. 
glasses  of  water,  approximately  one  every  2  hours,  in  order  to  insure  that  you  are  adequately 
hydrated.  You  may  be 

required  to  give  a  blood,  saliva,  and  urine  specimen  before,  during  and  after  completion  of  each 
experiment  The  urine  samples  will  be  analyzed  for  catecholamines  to  assess  the  magnitude  of 
stress,  and  the  saliva  and  blood  will  be  analyzed  for  substances  which  indicate  the  intensity  of 
muscle  activity  and  stress.  The  total  am.  >um  of  the  blood  sample,  if  taken,  will  be  less  than  50 
ml  ( 1 .7  ozs)  per  experi  nent  A  minimum  of  72  hours  will  elapse  between  each  experiment 


You  will  be  paid  $100  for  each  cold  experimental  condition  and  $25  for  the  warm  control 
condition. 


From  our  experience  we  expect  that  the  protocols  described  above  will  cause  only  moderate 
discomfort.  There  will  be  some  tiredness  and  fatigue  associated  with  both  the  sleep  deprivation 
and  exercise  aspects  of  the  study.  Exposure  to  cold  will  result  in  an  increase  in  heart  rate  and 
blood  pressure.  There  are  potential  risks  of  abnormal  heart  beats,  however  at  the  temperatures 
you  will  be  exposed  to  these  are  extremely  rare.  You  will  be  continuously  monitored  to  allow 
us  to  minimize  any  risk.  Cold  exposure  can  cause  tissue  damage  by  freezing.  Y ou  will  have 
sufficient  protective  clothing  to  avert  this  tissue  damage  and  your  rectal  and  skin  temperatures 
will  be  continuously  monitored.  There  may  be  some  mild  discomfort  in  placing  the  rectal 
thermistor  and  having  it  in  place  while  participating  in  the  experiment.  If  you  have  any 
problems,  please  notify  one  of  the  project  directors  immediately. 

Safety  assurance  is  the  responsibility  of  the  project  directors.  There  will  be  a  physician  en  call 
in  the  building  during  the  entire  exposure  period  in  the  event  of  a  medical  injury. 

Any  subject  can  terminate  his/her  involvement  at  any  time  without  affecting  their  relationship 
with  the  University  of  Minnesota,  Duluth  or  the  U.  S.  Army  (the  agency  supporting  this 
program).  The  benefits  to  be  expected  will  be  that  we  will  gain  more  insight  into  how  these 
cold-stress  environments  alter  human  physiological  and  psychological  functioning. 

Any  information  obtained  in  connection  with  this  study  that  can  be  identified  with  you  will 
remain  confidential  and  will  be  disclosed  only  with  your  permission.  In  any  written  reports  or 
publications,  no  one  will  be  identified  or  identifiable  and  only  aggregate  data  will  be  presented. 
A  representative  of  the  U.  S.  Army  Medical  Research  and  Development  Command 
(USAMRDC)  may  inspect  the  records  of  this  research  but  confidentiality  will  be  preserved. 
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Your  decision  whether  or  not  to  participate  will  not  affect  your  future  relations  with  the 
University  of  Minnesota,  Duluth  School  of  Medicine  or  the  U.  S.  Army  in  any  way.  If  you 
decide  to  participate  you  are  free  to  discontinue  participation  at  any  time  without  affecting  such 
relationships. 


You  are  authorized  all  necessary  medical  care  for  injury  or  disease  which  is  the  proximate  result 
of  your  participation  in  this  research.  (If  you  receive  an  injury  or  contract  a  disease  as  a  direct 
result  of  your  participation  in  this  project  all  medical  expenses  will  be  the  responsibility  of  the 
research  project.) 


If  you  have  questions  about  the  research,  please  call  Dr.  L.  E.  Wittmers,  726-8551  or  the  other 
project  director.  If  you  have  questions  about  the  research  subjects'  rights  or  wish  to  report  a 
research-related  injury  please  call  Dr.  Ronald  Franks,  Dean,  University  of  Minnesota,  Duluth 
School  of  Medicine,  Duluth,  MN,  558 1 2  (2 1 8-726-757 1 ). 


You  will  be  offered  a  copy  of  this  form  to  keep. 


You  are  making  a  decision  whether  or  not  to  participate.  Your  signature  indicates  that  you  have 
read  the  information  provided  above  and  have  decided  to  participate.  You  may  withdraw  at  any 
time  without  prejudice  after  signing  this  form. 


Signature 


Date 


Signature  of  Witness 


Signature  of  Investigator 
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Appendix  II 
Temperature  Data 

Page# 

Rectal  Temps  (Warm) . 2-1 

Rectal  Temps  (Cold) . 2-5 

Rectal  Temps  (SST) . 2-9 

Mean  Skin  Temps  (Warm) . 2-13 

Mean  Skin  Temps  (Cold) . 2-17 

Mean  Skin  Temps  (SST) . 2-21 

Finger  Temps  (Warm) . 2-25 

Finger  Temps  (Cold) . 2-29 

Finger  Temps  (SST) . 2-33 

Face  Temps  (Warm) . 2-37 

Face  Temps  (Cold) . 2-41 

Face  Temps  (SST) . 2-45 

Toe  Temps  (Warm) . 2-49 

Toe  Temps  (Cold) . 2-53 

Toe  Temps  (SST . 2-57 


Table  AIM 


Warm  condition 
Rectal  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

J 

Mean 

0 

38.3 

37.8 

37.9 

37.7 

37.7 

37.3 

37.4 

37.9 

37.9 

37.8 

1 

38.2 

37.8 

37.8 

37.7 

37.7 

37.3 

37.4 

38.0 

38.0 

37.8 

2 

38.2 

37.9 

37.9 

37.7 

37.7 

37.3 

37.4 

38.0 

38.0 

37.8 

3 

38.2 

37.9 

37.8 

37.6 

37.7 

37.2 

37.5 

38.0 

38.0 

37.8 

4 

38.3 

37.8 

37.8 

37.7 

37.7 

37.3 

37.5 

38.0 

38.0 

37.8 

5 

38.2 

37.9 

37.8 

37.7 

37.8 

37.3 

37.4 

38.0 

37.9 

37.8 

6 

38.2 

37.9 

37.9 

37.7 

37.7 

37.3 

37.5 

37.9 

37.9 

37.8 

7 

38.2 

37.8 

37.8 

37.7 

37.7 

37.2 

37.5 

38.0 

38.0 

37.8 

8 

38.1 

37.9 

37.8 

37.7 

37.7 

37.3 

37.5 

37.9 

38.0 

37.8 

9 

38.2 

37.9 

37.8 

37.7 

37.7 

37.2 

37.5 

38.0 

38.0 

37.8 

1  0 

38.2 

37.9 

37.8 

37.6 

37.6 

37.3 

37.4 

38.0 

37.9 

37.7 

1  1 

38.2 

37.8 

37.8 

37.7 

37.6 

37.2 

37.4 

38.0 

38.0 

37.7 

1  2 

38.2 

37.8 

37.8 

37.6 

37.6 

37.2 

37.5 

38.0 

37.9 

37.7 

1  3 

38.2 

37.8 

37.8 

37.6 

37.7 

37.2 

37.4 

38.0 

38.0 

37.7 

1  4 

38.2 

37.8 

37.9 

37.7 

37.6 

37.2 

37.4 

37.9 

38.0 

37.7 

t  5 

38.2 

37.9 

37.8 

37.7 

37.6 

37.2 

37.4 

38.0 

38.0 

37.8 

1  6 

38.1 

37.8 

37.7 

37.6 

37.2 

37.4 

38.0 

38.0 

37.7 

1  7 

38.1 

37.8 

37.7 

37.7 

37.6 

37.0 

37.4 

38.0 

38.0 

37.7 

1  8 

38.1 

37.8 

37.7 

37.7 

37.6 

37.1 

37.5 

38.0 

38.0 

37.7 

1  9 

38.1 

37  7 

37.7 

37.7 

37.6 

37.1 

37.4 

37.9 

37.9 

37.7 

20 

38.1 

37.8 

37.6 

37.6 

37.6 

37.1 

37.4 

38.0 

38.0 

37.7 

21 

38.0 

37.8 

37.7 

37.7 

37.6 

37.1 

37.4 

38.0 

37.9 

37.7 

22 

38.1 

37. € 

37.6 

37.7 

37.6 

37.1 

37.5 

38.0 

37.7 

23 

38.2 

37  9 

37.7 

37.7 

37.6 

37.1 

37.4 

38.0 

37.9 

37.7 

24 

38.2 

37.8 

37.6 

37.7 

37.5 

37.1 

37.5 

38.0 

37.9 

37.7 

25 

38.1 

37.8 

37.6 

37.7 

37.6 

37.0 

37.5 

38.0 

37.8 

37.7 

26 

38.1 

37.8 

37.6 

37.7 

37.6 

37.0 

37.5 

38.0 

37.8 

37.7 

27 

38.1 

37.9 

37.5 

37.7 

37.6 

36.9 

37.4 

38.0 

37.9 

37.7 

28 

38.2 

37.9 

37.6 

37.6 

37.6 

37.0 

37.5 

38.0 

37.9 

37.7 

29 

38.1 

37.9 

37.5 

37.7 

37.6 

37.0 

37.5 

38.0 

37.8 

37.7 

30 

38.1 

37.9 

37.6 

37.7 

37.6 

36.9 

37.4 

37.9 

37.8 

37.7 

31 

38.1 

37.9 

37.5 

37.7 

37.6 

36.9 

37.4 

37.9 

37.8 

37.6 

32 

38.1 

37.9 

37.6 

37.6 

37.0 

37.5 

38.0 

37.9 

37.7 

33 

38.1 

37.8 

37.5 

37.6 

37.0 

37.4 

37.9 

37.9 

37.7 

34 

38.1 

37.9 

37.6 

37.6 

37.0 

37.5 

38.0 

37.8 

37.7 

35 

38.0 

37.9 

37.5 

37.5 

37.0 

37.4 

37.9 

37.9 

37.6 

36 

38.0 

37.9 

37.5 

37.5 

36.9 

37.4 

37.9 

37.8 

37.6 

37 

38.0 

37.8 

37.6 

37.5 

37.0 

37.4 

37.9 

37.8 

37.6 

38 

38.0 

37.9 

37.5 

37.4 

37.0 

37.4 

37.9 

37.8 

37.6 

39 

38.0 

37.8 

37.5 

37.5 

37.0 

37.4 

37.9 

37.8 

37.6 

40 

38.1 

37.9 

37.5 

37.5 

37.4 

37.0 

37.2 

37.9 

37.6 

41 

38.0 

37.9 

37.5 

37.6 

37.4 

37.0 

37.4 

37.8 

37.6 

42 

38.1 

37.8 

37.4 

37.5 

37.4 

37.0 

37.4 

37.8 

37.6 

43 

38.1 

37.9 

37.5 

37.5 

37.4 

36.8 

37.2 

37.8 

37.8 

37.6 

44 

38.0 

37.9 

37.6 

37.5 

37.4 

36.9 

37.3 

37.9 

37.9 

37.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AIM  (cont.) 


Warm  Condition 
Rectal  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

u 

Mean 

45 

38.0 

37.9 

37.6 

37.6 

37.5 

36.9 

37.4 

37.8 

37.8 

37.6 

46 

38.1 

37.8 

37.6 

37.6 

37.4 

36.9 

37.3 

37.8 

37.8 

37.6 

47 

38.1 

37.7 

37.5 

37.6 

37.5 

36.9 

37.4 

37.8 

37.8 

37.6 

48 

38.0 

37.7 

37.6 

37.6 

37.5 

36.9 

37.4 

37.8 

37.8 

37.6 

49 

38.0 

37.7 

37.6 

37.5 

37.4 

37.0 

37.4 

37.8 

37.7 

37.6 

50 

38.0 

37.7 

37.6 

37.5 

37.4 

36.9 

37.3 

37.8 

37.8 

37.6 

51 

38.0 

37.8 

37.6 

37.6 

37.5 

37.0 

37.4 

37.8 

37.8 

37.6 

52 

38.0 

37.7 

37.5 

37.5 

37.4 

37.0 

37.3 

37.9 

37.8 

37.6 

53 

38.1 

37.7 

37.5 

37.6 

37.4 

36.9 

37.2 

37.9 

37.8 

37.6 

54 

38.0 

37.8 

37.4 

37.4 

37.3 

36.9 

37.3 

37.9 

37.7 

37.5 

55 

38.0 

37.8 

37.5 

37.5 

37.5 

37.0 

37.3 

37.8 

37.7 

37.6 

56 

38.0 

37.8 

37.5 

37.5 

37.4 

36.9 

37.3 

37.8 

37.7 

37.5 

57 

38.0 

37.8 

37.5 

37.5 

37.5 

37.0 

37.3 

37.8 

37.7 

37.6 

58 

38.0 

37.8 

37.4 

37.5 

37.5 

36.9 

37.4 

37.8 

59 

37.9 

37.8 

37.4 

37.4 

37.5 

37.0 

37.3 

37.8 

60 

38.0 

37.8 

37.5 

37.4 

37.5 

37.0 

37.3 

37.8 

6  1 

37.9 

37.7 

37.5 

37.5 

37.4 

37.0 

37.3 

37.8 

37.7 

37.5 

62 

37.9 

37.7 

37.5 

37.5 

37.5 

37.0 

37.3 

37.9 

37.6 

37.5 

63 

37.9 

37.8 

37.5 

37.4 

37.4 

37.0 

37.3 

37.8 

37.6 

37.5 

64 

37.9 

37.8 

37.4 

37.5 

37.4 

37.0 

37.3 

37.8 

37.6 

37.5 

65 

37.8 

37.7 

37.5 

37.4 

37.4 

36.9 

37.4 

37.8 

37.6 

37.5 

66 

37.9 

37.8 

37.4 

37.5 

37.4 

36.9 

37.4 

37.7 

37.6 

37.5 

67 

37.9 

37.7 

37.4 

37.5 

37.4 

36.9 

37.4 

37.7 

37.5 

37.5 

68 

37.9 

37.7 

37.5 

37.5 

37.4 

37.0 

37.3 

37.7 

37.6 

37.5 

69 

37.9 

37.7 

37.4 

37.5 

37.4 

37.0 

37.3 

37.7 

37.6 

37.5 

70 

37.9 

37.7 

37.4 

37.5 

37.4 

37.0 

37.4 

37.7 

37.6 

37.5 

71 

37.9 

37.7 

37.3 

37.5 

37.4 

37.0 

37.3 

37.7 

37.6 

37.5 

72 

37.9 

37.7 

37.4 

37.5 

37.4 

36.9 

37.3 

37.8 

37.6 

37.5 

73 

37.8 

37.7 

37.4 

37.5 

37.4 

36.9 

37.3 

37.8 

37.6 

37.5 

74 

37.8 

37.7 

37.5 

37.5 

37.4 

36.9 

37.3 

37.8 

37.6 

37.5 

75 

37.9 

37.7 

37.5 

37.5 

37.3 

36.9 

37.2 

37.7 

37.6 

37.5 

76 

37.9 

37.7 

37.4 

37.5 

37.3 

36.9 

37.3 

37.7 

37.6 

37.5 

77 

37.9 

37.7 

37.4 

37.5 

37.4 

36.9 

37.3 

37.7 

37.6 

37.5 

78 

37.8 

37.8 

37.5 

37.5 

37.4 

36.9 

37.3 

37.7 

37.7 

37.5 

79 

37.8 

37.7 

37.5 

37.6 

37.4 

36.9 

37.3 

37.8 

37.7 

37.5 

80 

37.8 

37.8 

37.5 

37.5 

37.4 

36.9 

37.3 

37.6 

37.7 

37.5 

81 

37.8 

37.7 

37.4 

37.4 

37.3 

36.9 

37.3 

37.7 

37.7 

37.5 

82 

37  9 

37.7 

37.5 

37.5 

37.4 

36.9 

37.3 

37.6 

37.7 

37.5 

83 

37.8 

37.8 

37.4 

37.5 

37.4 

36.9 

37.3 

37.7 

37.6 

37.5 

84 

37.8 

37.7 

37.4 

37.5 

37.3 

36.9 

37.2 

37.8 

37.7 

37.5 

85 

37.7 

37.8 

37.3 

37.5 

37.4 

36.8 

37.3 

37.7 

37.7 

37.5 

86 

37.7 

37.8 

37.3 

37.5 

37.3 

36.9 

37.3 

37.7 

37.7 

37.5 

87 

37.7 

37.8 

37.3 

37.5 

37.4 

37.0 

37.3 

37.7 

37.7 

37.5 

88 

37.6 

37.8 

37.3 

37.4 

37.4 

36.8 

37.3 

37.7 

37.7 

37.4 

89 

37.8 

37.8 

37.3 

37.4 

37.4 

36.9 

37.2 

37.7 

37.7 

37.5 

90 

37.7 

37.8 

37.3 

37.4 

37.4 

36.9 

37.2 

37.7 

37.7 

37.5 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-1  (cont.) 


Warm  Condition 
Rectal  Temperatures 


Time 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes 

|  1 

9  1 

37.6 

37.9 

37.3 

37.4 

37.4 

36.9 

37.2 

37.7 

37.7 

37.5 

9  2 

37.6 

37.8 

37.4 

37.4 

37.3 

36.8 

37.2 

37.7 

37.6 

37.4 

9  3 

37.7 

37.8 

37.3 

37.4 

37.4 

36.9 

37.3 

37.7 

37.6 

37.5 

9  4 

37.6 

37.9 

37.3 

37.4 

37.4 

36.9 

37.2 

37.7 

37.6 

37.4 

95 

37.7 

37.9 

37.3 

37.4 

37.3 

36.9 

37.2 

37.6 

37.6 

37.4 

96 

37.6 

37.8 

37.3 

37.4 

37.3 

36.8 

37.2 

37.7 

37.7 

37.4 

9  7 

37.6 

37.8 

37.3 

37.4 

37.3 

36.9 

37.2 

37.7 

37.7 

37.4 

98 

37.6 

37.7 

37.4 

37.3 

37.4 

36.9 

37.2 

37.7 

37.71 

37.4 

99 

37.6 

37.8 

37.3 

37.4 

37.4 

36.9 

37.2 

37.6 

37.^ 

37.4 

100 

37.6 

37.8 

37.4 

37.4 

37.3 

36.8 

37.2 

37.6 

37.7 

37.4 

101 

37.6 

37.8 

37.4 

37.4 

37.3 

36.9 

37.2 

37.5 

37.7 

37.4 

102 

37.6 

37.7 

37.4 

37.4 

37.3 

36.8 

37.2 

37.6 

37.6 

37.4 

103 

37.7 

37.7 

37.4 

37.4 

37.3 

36.8 

37.1 

37.6 

37.7 

37.4 

104 

37.5 

37.7 

37.4 

37.4 

37.3 

36.8 

37.1 

37.6 

37.7 

37.4 

105 

37.6 

37.8 

37.4 

37.4 

37.3 

36.8 

37.1 

37.6 

37.7 

37.4 

106 

37.6 

37.8 

37.4 

37.4 

37.3 

36.8 

37.2 

37.6 

37.7 

37.4 

107 

37.7 

37.8 

37.3 

37.3 

37.3 

36.8 

37.2 

37.6 

37.7 

37.4 

108 

37.6 

37.8 

37.3 

37.5 

37.4 

36.8 

37.1 

37.6 

37.7 

37.4 

109 

37.5 

37.8 

37.3 

37.4 

37.4 

36.9 

37.1 

37.6 

37.7 

37.4 

110 

37.6 

37.8 

37.3 

37.4 

37.4 

36.9 

37.1 

37.6 

37.7 

37.4 

1  1  1 

37.6 

37.8 

37.3 

37.5 

37.3 

36.9 

37.1 

37.6 

37.7 

37.4 

112 

37.6 

37.8 

37.3 

37.3 

37.4 

36.8 

37.1 

37.6 

37.7 

37.4 

113 

37.6 

37.8 

37.2 

37.4 

37.3 

36.9 

37.1 

37.6 

37.7 

37.4 

114 

37.6 

37.8 

37.3 

37.3 

37.4 

36.8 

37.1 

37.5 

37.7 

37.4 

115 

37.6 

37.8 

37.2 

37.4 

37.4 

36.9 

37.0 

37.6 

37.7 

37.4 

116 

37.6 

37.8 

37.2 

37.4 

37.3 

36.9 

37.0 

37.6 

37.7 

37.4 

117 

37.6 

37.7 

37.3 

37.3 

37.4 

37.0 

37.2 

37.6 

37.7 

37.4 

118 

37.6 

37.8 

37.2 

37.3 

37.3 

36.9 

37.1 

37.5 

37.7 

37.4 

119 

37.6 

37.8 

37.3 

37.3 

37.3 

36.8 

37.1 

37.6 

37.6 

37.4 

120 

37.6 

37.7 

37.3 

37.4 

37.3 

36.9 

37.1 

37.6 

37.7 

37.4 

121 

37.6 

37.8 

37.2 

37.3 

37.3 

36.9 

37.1 

37.5 

37.6 

37.4 

122 

37.6 

37.7 

37.3 

37.3 

37.3 

37.0 

37.1 

37.5 

37.7 

37.4 

1  23 

37.6 

37.8 

37.3 

37.3 

37.2 

36.9 

37.1 

37.5 

37.6 

37.4 

124 

37.6 

37.8 

37.3 

37.3 

37.2 

37.0 

37.1 

37.6 

37.6 

37.4 

125 

37.5 

37.7 

37.2 

37.3 

37.3 

36.9 

37.1 

37.5 

37.6 

37.3 

126 

37.5 

37.8 

37.3 

37.4 

37.2 

36.8 

37.1 

37.5 

37.6 

37.4 

127 

37.5 

37.6 

37.3 

37.4 

37.2 

36.8 

37.1 

37.5 

37.7 

37.3 

1  28 

37.5 

37.7 

37.3 

37.4 

37.2 

36.8 

37.1 

37.5 

37.6 

37.3 

1  29 

37.4 

37.7 

37.2 

37.4 

37.2 

36.9 

37.1 

37.5 

37.6 

37.3 

130 

37.5 

37.7 

37.2 

37.3 

37.2 

36.9 

37.1 

37.5 

37.5 

37.3 

131 

37.5 

37.7 

37.3 

37.3 

37.2 

36.8 

37.1 

37.4 

37.6 

37.3 

132 

37.4 

37.7 

37.4 

37.4 

37.1 

36.9 

37.1 

37.5 

37.6 

37.3 

1  33 

37.4 

37.7 

37.2 

37.3 

37.2 

36.9 

37.1 

37.5 

37.5 

37.3 

1  34 

37.4 

37.7 

37.4 

37.4 

37.2 

36.8 

37.1 

37.5 

37.6 

37.3 

1  35 

37.4 

37.7 

37.4 

37.3 

37.1 

36.9 

37.1 

37.5 

37.6 

37.3 

136 

37.4 

37.8 

37.4 

37.3 

37.1 

36.8 

37.1 

37.4 

37.6 

37.3 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Table  AII-1  (cont.) 


Warm  Condition 
Rectal  Temperatures 


Time 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes 

|  1 

137 

37.4 

37.8 

37.3 

37.3 

37.2 

36.7 

37.0 

37.5 

37.6 

37.3 

138 

37.4 

37.8 

37.3 

37.3 

37.2 

36.8 

37.0 

37.3 

139 

37  4 

37.8 

37.3 

36.8 

37.1 

37.5 

37.6 

37.3 

140 

37.8 

37.3 

37.3 

37.2 

36.7 

37.1 

37.5 

37.6 

37.3 

141 

37.4 

37.7 

37.3 

37.4 

37.2 

36.8 

37.1 

37.5 

37.5 

37.3 

142 

37.3 

37.8 

37.3 

37.3 

37.2 

36.9 

37.1 

37.5 

37.6 

37.3 

143 

37.4 

37.8 

37.2 

37.3 

37.2 

36.8 

37.1 

37.5 

37.6 

37.3 

144 

37.4 

37.8 

37.2 

37.3 

37.2 

36.9 

37.0 

37.5 

37.6 

37.3 

145 

37.4 

37.8 

37.1 

37.3 

37.1 

36.9 

37.0 

37.5 

37.6 

37.3 

146 

37.3 

37.8 

37.2 

37.3 

37.1 

36.9 

37.0 

37.4 

37.5 

37.3 

147 

37.4 

37.8 

37.2 

37.2 

37.2 

36.9 

37.1 

37.5 

37.5 

37.3 

148 

37.4 

37.8 

37.2 

37.3 

37.2 

36.9 

37.0 

37.4 

37.6 

37.3 

149 

37.4 

37.7 

37.2 

37.3 

37.2 

36.9 

37.1 

37.5 

37.6 

37.3 

150 

37.4 

37.8 

37.2 

37.3 

37.2 

36.8 

37.1 

37.6 

37.5 

37.3 

151 

37.4 

37.8 

37.1 

37.3 

37.2 

36.9 

37.1 

37.5 

37.5 

37.3 

152 

37.3 

37.8 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

153 

37.3 

37.8 

37.2 

37.2 

37.2 

36.8 

37.0 

37.5 

37.6 

37.3 

154 

37.3 

37.8 

37.2 

37.3 

37.2 

36.8 

36.9 

37.5 

37.5 

37.3 

155 

37.7 

37.2 

37.3 

37.2 

36.8 

37.1 

37.5 

37.5 

37.3 

156 

37.3 

37.7 

37.1 

37.1 

36.8 

37.0 

37.4 

37.5 

37.2 

157 

37.7 

37.2 

37.2 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

158 

37.3 

37.7 

37.2 

37.3 

37.1 

36.8 

36.9 

37.4 

37.5 

37.2 

159 

37.4 

37.7 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

160 

37.3 

37.7 

37.2 

37.3 

37.2 

36.8 

37.0 

37.5 

37.5 

37.3 

161 

37.3 

37.7 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

162 

37.3 

37.7 

37.3 

37.3 

37.2 

36.8 

36.9 

37.5 

37.5 

37.3 

163 

37.4 

37.7 

37.3 

37.3 

37.1 

36.7 

36.9 

37.5 

37.5 

37.3 

164 

37.3 

37.7 

37.3 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

165 

37.3 

37.7 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

166 

37.7 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.5 

37.3 

167 

37.4 

37.7 

37.2 

37.3 

37.1 

36.8 

37.0 

37.5 

37.4 

37.3 

168 

37.7 

37.2 

37.3 

37.2 

36.8 

37.0 

37.5 

37.5 

37.3 

169 

37.4 

37.7 

37.2 

37.2 

37.2 

36.8 

37.0 

37.5 

37.5 

37.3 

170 

37.4 

37.7 

37.2 

37.2 

37.2 

36.9 

37.0 

37.5 

37.5 

37.3 

171 

37.3 

37.7 

37.2 

37.3 

37.2 

36.9 

37.0 

37.5 

37.4 

37.3 

172 

37.3 

37.7 

37.2 

37.3 

37.2 

36.9 

37.0 

37.5 

37.4 

37.3 

1  73 

37.3 

37.7 

37.2 

37.3 

37.2 

36.8 

37.0 

37.5 

37.5 

37.3 

174 

37.4 

37.7 

37.2 

37.3 

37.3 

36.9 

37.0 

37.5 

37.5 

37.3 

175 

37.3 

37.7 

37.2 

37.3 

36.8 

37.0 

37.5 

37.5 

37.3 

176 

37.7 

37.1 

37.2 

36.9 

37.0 

37.5 

37.2 

177 

37.2 

37.7 

37.1 

37.3 

36.9 

37.1 

37.4 

37.2 

178 

37.2 

37.6 

37.2 

37.3 

37.1 

37.5 

37.3 

179 

37.8 

37.7 

37.2 

37.3 

37.1 

37.5 

37.4 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-1  (cont.) 


5 


Cold  Condition 
Rectal  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

0 

37.3 

37.6 

37.6 

38.0 

38.0 

38.0 

37.7 

37.2 

38.0 

37.7 

1 

37.4 

37.7 

37.6 

37.9 

38.1 

38.1 

37.6 

37.3 

0.0 

33.5 

2 

37.5 

37.8 

37.6 

38.0 

38.1 

38.0 

37.7 

37.4 

0.0 

33.6 

3 

37.5 

37.8 

37.6 

37.9 

38.1 

38.1 

37.6 

37.5 

0.0 

33.6 

4 

37.4 

37.7 

37.6 

37.9 

38.1 

38.0 

37.7 

37.5 

0.0 

33.5 

5 

37.4 

37.7 

37.6 

37.9 

38.0 

38.0 

37.6 

37.5 

37.9 

37.7 

6 

37.5 

37.7 

37.6 

37.9 

38.1 

37.9 

37.7 

37.4 

0.0 

33.5 

7 

37.5 

37.6 

37.6 

37.8 

38.1 

38.0 

37.6 

37.4 

0.0 

33.5 

8 

37.5 

37.6 

37.6 

37.9 

38.0 

38.0 

37.6 

37.5 

0.0 

33.5 

9 

37.5 

37.6 

37.6 

37.9 

38.0 

37.9 

37.6 

37.5 

0.0 

33.5 

1  0 

37.5 

37.6 

37.6 

37.9 

38.0 

38.0 

37.6 

37.4 

37.9 

37.7 

1  1 

37.6 

37.6 

37.5 

37.8 

38.0 

37.8 

37.7 

37.4 

0.0 

33.5 

1  2 

37.5 

37.6 

37.6 

37.8 

38.0 

37.9 

37.6 

37.5 

0.0 

33.5 

1  3 

37.6 

37.6 

37.6 

37.8 

38.0 

38.0 

37.6 

37.5 

0.0 

33.5 

1  4 

37.6 

37.7 

37.6 

37.7 

38.0 

38.0 

37.6 

37.5 

0.0 

33.5 

1  5 

37.6 

37.7 

37.6 

37.9 

38.0 

37.9 

37.7 

37.5 

37.9 

37.8 

1  6 

37.6 

37.7 

37.6 

37.8 

37.9 

37.9 

37.7 

37.5 

0.0 

33.5 

1  7 

37.6 

37.8 

37.6 

37.8 

38.0 

38.0 

37.6 

37.4 

0.0 

33.5 

1  8 

37.6 

37.7 

37.6 

37.8 

38.0 

37.9 

37.6 

37.5 

0.0 

33.5 

1  9 

37.7 

37.8 

37.7 

37.7 

38.0 

37.9 

37.6 

37.5 

0.0 

33.5 

20 

37.6 

37.8 

37.7 

37.8 

38.0 

37.9 

37.5 

37.4 

37.9 

37.7 

21 

37.7 

37.9 

37.7 

37.8 

38.0 

37.9 

37.6 

37.4 

0.0 

33.6 

22 

37.6 

38.0 

37.7 

37.8 

38.0 

37.9 

37.6 

37.5 

0.0 

33.6 

23 

37.6 

37.9 

37.6 

37.8 

37.9 

37.9 

37.7 

37.5 

0.0 

33.5 

24 

37.6 

37.9 

37.6 

37.7 

38.0 

37.8 

37.7 

37.5 

0.0 

33.5 

25 

37.7 

38.0 

37.6 

37.7 

38.0 

37.8 

37.7 

37.5 

37.7 

37.7 

26 

37.7 

37.9 

37.6 

37.6 

37.9 

37.9 

37.6 

37.5 

0.0 

33.5 

27 

37.7 

37.9 

37.7 

37.6 

37.9 

37.9 

37.7 

37.5 

0.0 

33.5 

28 

37.6 

37.9 

37.7 

37.6 

37.9 

37.9 

37.7 

37.5 

0.0 

33.5 

29 

37.7 

37.9 

37.7 

37.7 

38.0 

37.9 

37.6 

37.4 

0.0 

33.5 

30 

37.7 

37.9 

37.7 

37.7 

37.9 

37.9 

37.8 

37.6 

37.7 

37.8 

31 

37.7 

37.8 

37.7 

37.7 

37.9 

37.9 

37.7 

37.5 

0.0 

33.5 

32 

37.7 

37.8 

37.6 

37.7 

37.9 

37.8 

37.8 

37.6 

0.0 

33.5 

33 

37.8 

37.7 

37.7 

37.7 

37.9 

37.8 

37.7 

37.6 

0.0 

33.5 

34 

37.8 

37.7 

37.6 

37.7 

37.9 

37.8 

37.8 

37.6 

0.0 

33.5 

35 

37.8 

37.9 

37.6 

37.6 

37.9 

37.8 

37.8 

37.6 

37.6 

37.7 

36 

37.7 

37.9 

37.7 

37.6 

37.9 

37.7 

37.8 

37.6 

0.0 

33.5 

37 

37.6 

37.8 

37.6 

37.6 

37.8 

37.8 

37.8 

37.5 

0.0 

33.5 

38 

37.7 

37.8 

37.7 

37.6 

37.9 

37.7 

37.7 

37.6 

0.0 

33.5 

39 

37.6 

37.8 

37.6 

37.5 

37.9 

37.8 

37.8 

37.6 

0.0 

33.5 

40 

37.6 

37.8 

37.7 

37.6 

37.9 

37.7 

37.7 

37.6 

37.5 

37.7 

4  1 

37.7 

37.8 

37.7 

37.6 

37.8 

37.8 

37.8 

37.6 

0.0 

33.5 

42 

37.7 

37.8 

37.6 

37.6 

37.9 

37.8 

37.8 

37.6 

0.0 

33.5 

43 

37.7 

37.8 

37.5 

37.6 

37.8 

37.8 

37.7 

37.5 

0.0 

33.5 

44 

37.7 

37.8 

37.6 

37.6 

37.8 

37.6 

37.7 

37.6 

0.0 

33.5 

45 

37.6 

37.7 

37.7 

37.5 

37.8 

37.7 

37.7 

37.6 

37.5 

37.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  All-1  (cont.) 


6 


Cold  Condition 
Rectal  Temperatures 


Tlmt 

(minutes 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

46 

37.6 

37.8 

37.6 

37.5 

37.8 

37.7 

37.7 

37.6 

0.0 

33.5 

47 

37.6 

37.8 

37.6 

37.5 

37.7 

37.6 

37.7 

37.6 

0.0 

33.5 

48 

37.6 

37.8 

37.6 

37.5 

37.8 

37.6 

37.7 

37.6 

0.0 

33.5 

49 

37.6 

37.8 

37.6 

37.5 

37.8 

37.7 

37.7 

37.6 

0.0 

33.5 

50 

37.6 

37.8 

37.6 

37.4 

37.8 

37.6 

37.6 

37.6 

37.5 

37.6 

51 

37.6 

37.8 

37.6 

37.5 

37.8 

37.6 

37.7 

37.6 

0.0 

33.5 

52 

37.5 

37.8 

37.6 

37.4 

37.7 

37.6 

37.7 

37.5 

0.0 

33.4 

53 

37.5 

37.8 

37.6 

37.3 

37.8 

37.5 

37.7 

37.6 

0.0 

33.4 

54 

37.6 

37.8 

37.6 

37.4 

37.7 

37.5 

37.7 

37.5 

0.0 

33.4 

55 

37.5 

37.9 

37.7 

37.4 

37.7 

37.5 

37.7 

37.5 

37.4 

37.6 

56 

37.5 

37.9 

37.6 

37.3 

37.7 

37.5 

37.6 

37.5 

0.0 

33.4 

57 

37.6 

37.9 

37.6 

37.3 

37.8 

37.5 

37.6 

37.5 

0.0 

33.4 

58 

37.6 

37.8 

37.5 

37.3 

37.7 

37.4 

37.7 

37.5 

0.0 

33.4 

59 

37.6 

37.9 

37.5 

37.3 

37.7 

37.4 

37.7 

37.5 

0.0 

33.4 

60 

37.6 

37.9 

37.6 

37.3 

37.7 

37.3 

37.6 

37.5 

37.4 

37.5 

6  1 

37.6 

37.8 

37.5 

37.2 

37.7 

37.4 

37.7 

37.5 

0.0 

33.4 

62 

37.7 

37.8 

37.5 

37.2 

37.7 

37.3 

37.6 

37.5 

0.0 

33.4 

63 

37.7 

37.8 

37.5 

37.2 

37.7 

37.4 

37.7 

37.5 

0.0 

33.4 

64 

37.7 

37.8 

37.5 

37.2 

37.7 

37.3 

37.6 

37.5 

0.0 

33.4 

65 

37.6 

37.8 

37.6 

37.3 

37.6 

37.4 

37.7 

37.6 

37.5 

37.6 

66 

37.6 

37.8 

37.5 

37.2 

37.7 

37.4 

37.7 

37.5 

0.0 

33.4 

67 

37.7 

37.8 

37.6 

37.2 

37.7 

37.4 

37.6 

37.5 

0.0 

33.4 

68 

37.5 

37.7 

37.5 

37.2 

37.7 

37.4 

37.6 

37.6 

0.0 

33.4 

69 

37.6 

37.8 

37.5 

37.2 

37.6 

37.3 

37.7 

37.5 

0.0 

33.4 

70 

37.6 

37.8 

37.5 

37.2 

37.6 

37.3 

37.6 

37.6 

37.3 

37.5 

71 

37.6 

37.8 

37.4 

37.2 

37.5 

37.3 

37.6 

37.6 

0.0 

33.3 

72 

37.6 

37.8 

37.5 

37.3 

37.6 

37.3 

37.7 

37.6 

0.0 

33.4 

73 

37.6 

37.9 

37.5 

37.2 

37.6 

37.3 

37.6 

37.5 

0.0 

33.4 

74 

37.6 

37.8 

37.5 

37.2 

37.5 

37.3 

37.6 

37.5 

0.0 

33.3 

75 

37.5 

37.8 

37.4 

37.2 

37.6 

37.3 

37.6 

37.5 

37.3 

37.5 

76 

37.6 

37.7 

37.4 

37.2 

37.6 

37.2 

37.6 

37.6 

0.0 

33.3 

77 

37.5 

37.8 

37.4 

37.2 

37.5 

37.3 

37.6 

37.6 

0.0 

33.3 

78 

37.6 

37.8 

37.3 

37.2 

37.5 

37.3 

37.6 

37.6 

0.0 

33.3 

79 

37.5 

37.8 

37.3 

37.1 

37.5 

37.3 

37.6 

37.6 

0.0 

33.3 

80 

37.5 

37.9 

37.4 

37.0 

37.4 

37.2 

37.6 

37.5 

37.2 

37.4 

81 

37.5 

37.8 

37.4 

37.0 

37.4 

37.2 

37.5 

37.6 

0.0 

33.3 

82 

37.5 

37.8 

37.4 

37.0 

37.4 

37.2 

37.6 

37.6 

0.0 

33.3 

83 

37.5 

37.7 

37.4 

37.0 

37.4 

37.1 

37.6 

37.6 

0.0 

33.3 

84 

37.5 

37.8 

37.4 

36.9 

37.4 

37.2 

37.5 

37.6 

0.0 

33.3 

85 

37.6 

37.8 

37.4 

37.0 

37.4 

37.1 

37.5 

37.6 

37.2 

37.4 

86 

37.5 

37.7 

37.4 

36.9 

37.4 

37.1 

37.5 

37.5 

0.0 

33.2 

87 

37.5 

37.7 

37.4 

36.9 

37.4 

37.1 

37.5 

37.5 

0.0 

33.2 

88 

37.6 

37.7 

37.4 

36.9 

37.4 

37.1 

37.6 

37.6 

0.0 

33.3 

89 

37.6 

37.6 

37.4 

36.9 

37.4 

37.1 

37.4 

37.5 

0.0 

33.2 

90 

37.6 

37.7 

37.3 

36.9 

37.4 

37.0 

37.5 

37.6 

37.2 

37.4 

9  1 

37.6 

37.7 

37.4 

36.9 

37.4 

37.1 

37.5 

37.5 

0.0 

33.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Cold  Condition 
Rectal  Temperatures 


Time 

(minutms 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

M»an 

92 

37.5 

37.7 

37.3 

37.0 

37.4 

37.1 

37.5 

37.6 

0.0 

33.2 

93 

37.7 

37.7 

37.4 

37.0 

37.4 

37.0 

37.4 

37.5 

0.0 

33.2 

94 

37.6 

37.7 

37.4 

36.9 

37.4 

37.1 

37.5 

37.6 

0.0 

33.2 

95 

37.7 

37.6 

37.4 

36.9 

37.4 

37.0 

37.5 

37.5 

37.2 

37.4 

96 

37.6 

37.6 

37.4 

36.9 

37.4 

37.1 

37.4 

37.5 

0.0 

33.2 

97 

37.6 

37.7 

37,4 

37.0 

37.4 

37.0 

37.5 

37.5 

0.0 

33.2 

98 

37.6 

37.7 

37.3 

37.0 

37.4 

37.0 

37.5 

37.6 

0.0 

33.2 

99 

37.5 

37.7 

37.4 

37.0 

37.4 

37.0 

37.5 

37.6 

0.0 

33.2 

100 

37.6 

37.7 

37.4 

36.9 

37.4 

36.9 

37.5 

37.5 

37.1 

37.3 

101 

37.6 

37.7 

37.3 

36.9 

37.3 

36.9 

37.5 

37.5 

0.0 

33.2 

102 

37.6 

37.6 

37.4 

37.0 

37.4 

36.9 

37.5 

37.5 

0.0 

33.2 

103 

37.6 

37.7 

37.4 

36.9 

37.3 

37.0 

37.4 

37.5 

0.0 

33.2 

104 

37.6 

37.6 

37.4 

37.0 

37.3 

37.0 

37.4 

37.6 

0.0 

33.2 

105 

37.6 

37.7 

37.4 

36.9 

37.3 

37.0 

37.5 

37.5 

37.1 

37.3 

106 

37.6 

37.7 

37.3 

36.9 

37.4 

36.9 

37.5 

37.5 

0.0 

33.2 

107 

37.6 

37.7 

37.4 

36.8 

37.4 

36.9 

37.5 

37.5 

0.0 

33.2 

108 

37.6 

37.6 

37.3 

36.8 

37.3 

37.0 

37.4 

37.5 

0.0 

33.2 

109 

37.6 

37.7 

37.3 

36.8 

37.4 

37.0 

37.5 

37.5 

0.0 

33.2 

110 

37.5 

37.7 

37.3 

36.7 

37.4 

37.0 

37.5 

37.4 

37.1 

37.3 

1  1  1 

37.6 

37.7 

37.3 

36.8 

37.3 

37.0 

37.4 

37.5 

0.0 

33.2 

112 

37.5 

37.6 

37.3 

36.7 

37.3 

37.0 

37.5 

37.5 

0.0 

33.2 

113 

37.6 

37.6 

37.2 

36.8 

37.4 

37.0 

37.5 

37.4 

0.0 

33.2 

114 

37.5 

37.8 

37.2 

36.7 

37.4 

36.9 

37.5 

37.3 

0.0 

33.1 

115 

37.6 

37.7 

37.2 

36.7 

37.4 

37.0 

37.4 

37.4 

37.0 

37.3 

116 

37.6 

37.7 

37.2 

36.8 

37.4 

37.0 

37.4 

37.5 

0.0 

33.2 

117 

37.6 

37.7 

37.2 

36.8 

37.5 

36.9 

37.5 

37.5 

0.0 

33.2 

118 

37.6 

37.7 

37.2 

36.8 

37.4 

36.9 

37.4 

37.5 

0.0 

33.2 

119 

37.4 

37.6 

37.2 

36.8 

37.4 

36.9 

37.5 

37.5 

0.0 

33.1 

120 

37.5 

37.7 

37.2 

36.8 

37.4 

36.9 

37.6 

37.5 

37.0 

37.3 

121 

37.6 

37.6 

37.1 

36.8 

37.4 

36.9 

37.5 

37.5 

0.0 

33.2 

122 

37.6 

37.6 

37.1 

36.8 

37.5 

36.8 

37.5 

37.5 

0.0 

33.2 

123 

37.7 

37.  S 

37.0 

36.8 

37.4 

36  9 

37.5 

37.6 

0.0 

33.2 

1  24 

37.7 

37.6 

37.0 

36.9 

37.5 

36.9 

37.5 

37.5 

0.0 

33.2 

125 

37.6 

37.6 

37.0 

36.8 

37.5 

36.8 

37.6 

37.6 

37.0 

37.3 

126 

37.6 

37.6 

37.0 

36.8 

37.5 

36.9 

37.5 

37.6 

0.0 

33.2 

127 

37.6 

37.6 

37.0 

36.8 

37.5 

36.9 

37.5 

37.5 

0.0 

33.2 

128 

37.6 

37.6 

36.7 

36.8 

37.5 

36.8 

37.5 

37.5 

0.0 

33.1 

129 

37  6 

37.6 

36.6 

36.8 

37.5 

36.7 

37.5 

37.5 

0.0 

33.1 

130 

37.6 

37.6 

36.6 

36.7 

37.5 

36.7 

37.5 

37.6 

37.0 

37.2 

131 

37.7 

37.7 

36.5 

36.8 

37.4 

36.7 

37.5 

37.6 

0.0 

33.1 

132 

37.7 

37.7 

36.3 

36.8 

37.4 

36.8 

37.4 

37.6 

0.0 

33.1 

133 

37.6 

37.7 

36.2 

36.8 

37.4 

36.8 

37.5 

37.6 

0.0 

33.1 

134 

37.5 

37.7 

36.0 

36.8 

37.4 

36.8 

37.5 

37.5 

0.0 

33.0 

135 

37.6 

37.7 

36.0 

36.8 

37.3 

36.7 

37.4 

37.6 

36.9 

37.1 

136 

37.6 

37.7 

36.0 

36.8 

37.4 

36.7 

37.5 

37.6 

0.0 

33.0 

137 

37.6 

37.7 

36.2 

36.8 

37.3 

36.7 

37.5 

37.6 

0.0 

33.0 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AIM  (cont.) 


Cold  Condition 
Rectal  Temperatures 


Tlme(  1 
(minutes 


.6 

0.0 

.6 

0.0 

.6 

36.9 

.7 

0.0 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

36.8 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

36.8 

.6 

0.0 

.6 

0.0 

.5 

0.0 

.5 

0.0 

.6 

36.7 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

36.8 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

0.0 

.6 

36.8 

.6 

0.0 

.5 

0.0 

.5 

0.0 

.6 

0.0 

.6 

36.7 

.6 

0.0 

.6 

0.0 

.5 

0.0 

.6 

0.0 

.6 

36.6 

.6 

0.0 

.6 

0.0 

.5 

0.0 

.6 

0.0 

.1 

36.6 

C 

c  1 


111 

n 


Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Table  AIM  (coni.) 


9 


Tim  A  1 
(mlnutas) 


SST  Condition 
Recta)  Temperatures 


Maan 


0  37.3 

1  37.3 

2  37.3 

3  37.3 

4  37.4 

5  37.4 

6  37.3 

7  37.2 

8  37.3 

9  37.2 
10  37.3 
1  1  37.4 
12  37.3 
1  3  37.3 
1  4  37.3 
1  5  37.4 
1  6  37.4 
1  7  37.4 
18  37.3 
1  9  37.3 

20  37.4 

21  37.3 

22  37.4 

23  37.4 

24  37.5 

25  37.4 

26  37.4 

27  37.4 


33  37.5 

34  37.4 

35  37.4 

36  37.4 

37  37.4 

38  37.4 

39  37.4 

40  37  4 
4  1  37.4 

42  37.4 

43  37.4 

44  37.5 

45  37.4 


Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-1  (cont.) 


10 


SST  Condition 
Rectal  Temperatures 


Time 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes 

46 

37.4 

37.6 

37.2 

37.4 

37.3 

47 

37.4 

37.6 

37.2 

37.3 

37.4 

48 

37.4 

37.6 

37.2 

37.3 

37.4 

49 

37.4 

37.6 

37.3 

37.2 

37.4 

50 

37.4 

37.6 

37.3 

37.2 

37.3 

51 

37.4 

37.5 

37.2 

37.2 

37.3 

52 

37.4 

37.6 

37.3 

37.1 

37.3 

53 

37.4 

37.6 

37.2 

37.1 

37.3 

54 

37.4 

37.6 

37.2 

37.0 

37.2 

55 

37.3 

37.6 

37.2 

37.0 

37.2 

5  6 

37.3 

37.6 

37.2 

37.0 

37.2 

5  7 

37.3 

37.5 

37.2 

36.9 

37.2 

58 

37.3 

37.6 

37.2 

36.9 

37.2 

59 

37.3 

37.6 

37.1 

36.9 

37.1 

60 

37.3 

37.6 

37.2 

37.0 

37.1 

6  1 

37.2 

37.6 

37.2 

37.0 

37.1 

62 

37.3 

37.6 

37.2 

37.0 

37.1 

63 

37.2 

37.6 

37.2 

36.9 

37.1 

64 

37.3 

37.5 

37.1 

37.0 

37.0 

65 

37.3 

37.7 

37.2 

37.0 

37.0 

66 

37.2 

37.7 

37.1 

36.9 

37.0 

67 

37.2 

37.6 

37.1 

37.0 

36.9 

68 

37.1 

37.6 

37.0 

37.0 

36.9 

69 

37.2 

37.6 

36.9 

37.0 

37.0 

70 

37.3 

37.6 

37.0 

36.9 

36.9 

71 

37.3 

37.7 

37.0 

36.9 

37.0 

72 

37.3 

37.6 

37.0 

36.9 

37.0 

73 

37.3 

37.6 

37.1 

36.8 

37.0 

74 

37.2 

37.6 

37.1 

36.8 

37.0 

75 

37.3 

37.5 

37.1 

36.8 

37.0 

76 

37.1 

37.6 

37.1 

36.8 

37.0 

77 

37.3 

37.6 

37.1 

36.7 

37.0 

78 

37.2 

37.5 

37.1 

36.8 

37.0 

79 

37.1 

37.5 

37.2 

36.7 

36.9 

80 

37.3 

37.5 

37.3 

36.6 

36.9 

81 

37.2 

37  5 

37.2 

36.6 

36.9 

82 

37.1 

37.6 

37.2 

36.6 

36.9 

83 

37.2 

37.5 

37.2 

36.7 

36.9 

84 

37.1 

37.5 

37.2 

36.7 

36.9 

85 

37.2 

37.5 

37.2 

36.7 

36.9 

86 

37.1 

37.6 

37.1 

36.6 

36.8 

87 

37.1 

37.6 

37.3 

36.7 

36.8 

88 

37.2 

37.6 

37.4 

36.7 

36.8 

89 

37.1 

37.5 

37.3 

36.7 

36.8 

90 

37.1 

37.6 

37.3 

36.7 

36.8 

9  1 

37.1 

37.6 

37.3 

36.7 

36.8 

37.7  37.5 

37.4 

37.6  37.5 

37.4 

37.7  37.5 

37.4 

37.5  37.4 

37.4 

37.6  37.4  37.6 

37.4 

37.6  37.4 

37.4 

37.5  37.5 

37.4 

37.6  37.6 

37.4 

37.5  37.6 

37.4 

37.5  37.5  37.5 

37.4 

37.5  37.5 

37.3 

37.5  37.3 

37.3 

37.6  37.4 

37.3 

37.4  37.5 

37.3 

37.5  37.5  37.5 

37.3 

37.5  37.4 

37.3 

37.5  37.4 

37.3 

37.5  37.4 

37.3 

37.4  37.4 

37.2 

37.5  37.4  37.4 

37.3 

37.3  37.3 

37.2 

37.4  37.3 

37.2 

37.4  37.2 

37.2 

37.4  37.3 

37.2 

37.4  37.2  37.4 

37.2 

37.4  37.2 

37.2 

37.4  37.2 

37.2 

37.4  37.0 

37.2 

37.4  37.1 

37.2 

37.3  37.0  37.3 

37.2 

37.3  37.0 

37.1 

37.3  37.0 

37.1 

37.3  37.1 

37.1 

37.3  37.1 

37.1 

37.4  37.1  37.2 

37.2 

37.3  37.2 

37.1 

37.3  37.2 

37.1 

37.3  37.2 

37.1 

37.3  37.1 

37.1 

37.3  37.1  37.2 

37.1 

37.3  37.1 

37.1 

37.4  37.0 

37.1 

37.4  37.0 

37.2 

37.3  37.0 

37.1 

37.4  36.8  37.3 

37.1 

37.4  36.8 

37.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-1  (cont.) 


ll 


SST  Condition 
Rectal  Temperatures 


Time  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes  > 

92 

37.1 

37.6 

37.2 

36.6 

36.8 

37.4 

36.9 

37.1 

93 

37.1 

37.6 

37.1 

36.6 

36.7 

37.3 

37.0 

37.1 

94 

37.1 

37.6 

37.3 

36.7 

36.8 

37.3 

37.0 

37.1 

95 

37.1 

37.7 

37.2 

36.7 

36.8 

37.3 

36.9 

37.2 

37.1 

96 

37.1 

37.7 

37.4 

36.6 

36.7 

37.4 

36.9 

37.1 

97 

37.1 

37.7 

37.3 

36.6 

36.7 

37.3 

36.7 

37.1 

98 

37.1 

37.7 

37.3 

36.6 

36.6 

37.3 

36.7 

37.0 

99 

37.1 

37.7 

37.2 

36.6 

36.7 

37.4 

36.8 

37.1 

100 

37.1 

37.7 

37.2 

36.6 

36.7 

37.4 

36.8 

37.1 

37.1 

101 

36.9 

37.8 

37.1 

36.6 

36.7 

37.4 

36.7 

37.0 

102 

37.1 

37.8 

37.0 

36.5 

36.7 

37.3 

36.7 

37.0 

103 

37.1 

37.8 

37.1 

36.5 

36.6 

37.4 

36.7 

37.0 

104 

37.1 

37.7 

37.0 

36.4 

36.7 

37.4 

36.6 

37.0 

105 

37.1 

37.7 

37.0 

36.5 

36.7 

37.4 

36.6 

37.0 

37.0 

106 

37.0 

37.7 

37.1 

36.4 

36.7 

37.4 

36.7 

37.0 

107 

37.0 

37.7 

37.2 

36.4 

36.7 

37.3 

36.8 

37.0 

108 

37.1 

37.7 

37.1 

36.4 

36.7 

37.4 

36.8 

37.0 

109 

37.0 

37.7 

37.1 

36.5 

36.8 

37.4 

36.8 

37.0 

110 

37.0 

37.8 

37.1 

36.4 

36.8 

37.4 

36.8 

37.0 

37.0 

1  1  1 

37.0 

37.7 

37.0 

36.5 

36.7 

37.4 

36.8 

37.0 

112 

36.9 

37.7 

37.1 

36.4 

36.7 

37.4 

36.7 

37.0 

113 

37.0 

37.8 

37.0 

36.5 

36.7 

37.4 

36.7 

37.0 

114 

37.0 

37.8 

37.1 

36.5 

36.6 

37.4 

36.8 

37.0 

115 

37.0 

37.9 

37.0 

36.5 

36.5 

37.3 

36.8 

37.0 

37.0 

116 

37.0 

38.0 

37.0 

36.5 

36.5 

37.3 

36.7 

37.0 

117 

36.9 

38.0 

37.0 

36.6 

36.5 

37.2 

36.7 

37.0 

118 

37.0 

37.9 

37.0 

36.5 

36.4 

37.3 

36.7 

37.0 

119 

37.0 

37.9 

36.9 

36.5 

36.4 

37.4 

36.7 

37.0 

1  20 

37.0 

37.9 

36.8 

36.5 

36.3 

37.2 

36.7 

37.1 

36.9 

121 

36.9 

37.9 

36.9 

36.6 

36.4 

37.3 

36.7 

37.0 

122 

36.9 

37.8 

37.2 

36.6 

36.4 

37.3 

36.6 

37.0 

123 

36.9 

37.8 

37.1 

36.6 

36.5 

37.4 

36.7 

37.0 

124 

36.9 

37.9 

37.1 

36.7 

36.5 

37.4 

36.6 

37.0 

125 

36.9 

37.9 

37.0 

36.6 

36.6 

37.4 

36.6 

37.0 

37.0 

1  26 

36.9 

37.8 

37.1 

36.6 

36.6 

37.4 

36.6 

37.0 

127 

36.9 

37.9 

37.0 

36.5 

36.5 

37.4 

36.6 

37.0 

128 

36.8 

37.8 

37.0 

36.5 

36.5 

37.4 

36.5 

36.9 

129 

36.9 

37.9 

36.8 

36.4 

36.5 

37.4 

36.6 

36.9 

130 

36.9 

37.8 

36.8 

36.5 

36.4 

37.3 

36.5 

37.0 

36.9 

131 

36.9 

37.9 

36.8 

36.5 

36.4 

37.4 

36.5 

36.9 

132 

36.9 

37.8 

36.8 

36.5 

36.4 

37.4 

36.4 

36.9 

133 

36.9 

37.8 

36.8 

36.4 

36.5 

37.3 

36.5 

36.9 

134 

36.9 

37.9 

36.7 

36.4 

36.5 

37.4 

36.5 

36.9 

135 

36.8 

37.8 

36.7 

36.3 

36.4 

37.4 

36.5 

36.9 

36.9 

136 

36.8 

37.9 

36.7 

36  4 

36.5 

37.3 

36.6 

36.9 

137 

36.8 

37.9 

36.6 

36.3 

36.5 

37.3 

36.6 

36.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Timd[  1 
(minutes 


Table  AII-1  (cont.) 

SST  Condition 
Rectal  Temperatures 


1  3t 

3  36.8 

37.9 

36.8 

36.2 

36.5 

37.3 

36.6 

13! 

3  36.9 

37.8 

36.8 

36.2 

36.4 

37.3 

36.6 

1  4( 

)  36.9 

37.7 

36.7 

36.2 

36.4 

37.3 

36.6 

36.9 

14- 

36.8 

37.9 

36.7 

36.2 

36.4 

37.3 

36.6 

14! 

2  36.9 

37.9 

36.7 

36.3 

36.3 

37.3 

36.6 

14: 

3  36.7 

37.9 

36.7 

36.2 

36.3 

37.3 

36.6 

14< 

1  36.9 

37.9 

36.6 

36.3 

36.3 

37.3 

36.5 

14! 

5  36.8 

37.9 

36.7 

36.4 

36.2 

37.3 

36.5 

36.8 

1  4< 

5  36.8 

38.0 

36.6 

36.3 

36.2 

37.2 

36.5 

14 

7  36.8 

37.8 

36.7 

36.3 

36.3 

37.3 

36.5 

141 

3  36.8 

37.9 

36.8 

36.4 

36.3 

37.4 

36.5 

14! 

3  36.8 

37.9 

36.8 

36.4 

36.3 

37.3 

36.5 

15< 

D  36.8 

37.9 

36.8 

36.4 

36.3 

37.4 

36.5 

36.9 

15 

1  36.9 

37.9 

36.8 

36.4 

36.3 

37.4 

36.6 

15: 

2  36.8 

37.8 

36.8 

36.4 

36.3 

37.3 

36.4 

15 

3  36.9 

37.9 

36.8 

36.5 

36.3 

37.4 

36.5 

15 

\  36.8 

37.8 

36.8 

36.4 

36.3 

37.3 

36.4 

15 

5  36.8 

37.8 

36.9 

36.4 

36.2 

37.3 

36.5 

36.9 

15 

5  36.8 

37.8 

36.8 

36.4 

36.2 

37.3 

36.4 

15 

7  36.7 

37.9 

36.8 

36.4 

36.2 

37.3 

36.4 

151 

3  36.7 

37.9 

36.6 

36.3 

36.3 

37.3 

36.5 

15 

9  36.8 

37.9 

36.5 

36.3 

36.3 

37.3 

36.4 

161 

3  36.8 

37.9 

36.5 

36.3 

36.3 

37.3 

36.4 

36.8 

16 

1  36.8 

37.9 

36.6 

36.3 

36.3 

37.3 

36.4 

16 

2  36.8 

37.9 

36.6 

36.2 

36.3 

37.4 

36.4 

16 

3  36.8 

37.9 

36.6 

36.2 

36.3 

37.4 

36.3 

16 

4  36.8 

37. S 

36.5 

36.2 

36.3 

37.4 

36.4 

16 

5  36.7 

37.9 

36.6 

36.2 

36.3 

37.3 

36.4 

36.8 

16 

6  36.8 

37.9 

36.6 

36.2 

36.4 

37.4 

36.5 

16 

7  36.8 

37.9 

36.5 

36.2 

36.4 

37.2 

36.5 

16 

B  36.8 

37.9 

36.2 

36.0 

36.3 

37.3 

36.5 

16 

9  36.8 

37.9 

36.3 

36.0 

36.2 

37.4 

36.4 

17 

0  36.7 

37.9 

36.3 

36.1 

36.2 

37.3 

36.5 

36.7 

17 

1  36.8 

37.9 

36.5 

36.0 

36.0 

37.3 

36.4 

17 

2  36.8 

37.9 

36.6 

36.0 

36.0 

37.3 

36.5 

3  36.7 

37.8 

36.7 

36.0 

36.1 

37.2 

36.5 

17 

4  36.8 

38.0 

36.6 

36.0 

37.3 

36.4 

17 

5  36.8 

38.0 

36.7 

36.0 

36.0 

37.3 

36.4 

36.6 

17 

B  37.7 

38.0 

36.5 

36.0 

37.3 

36.5 

17 

7  37.6 

38.0 

36.6 

36.0 

37.2 

36.5 

17 

B  37.6 

38.0 

36.7 

36.1 

37.2 

36.4 

17 

9  37.7 

38.0 

36.2 

37.2 

36.4 

18 

0  37.6 

38.0 

36.3 

36.7 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2 


Warm  Condition 
Mean  Skin  Temperatures 


Time 

(minutes 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

32.6 

34.1 

32.5 

33.4 

32.7 

33.0 

33.3 

32.5 

1 

32.6 

34.0 

32.5 

33.4 

32.9 

33.0 

33.3 

32.5 

2 

32.7 

34.1 

32.6 

33.4 

33.0 

32.9 

33.4 

32.4 

3 

32.6 

34.1 

32.8 

33.5 

33.0 

32.8 

33.4 

32.6 

4 

32.6 

34.1 

32.8 

33.5 

33.1 

32.8 

33.4 

32.7 

5 

32.5 

34.1 

32.9 

33.5 

33.4 

32.7 

33.2 

32.9 

6 

32.6 

34.2 

32.9 

33.5 

33.4 

33.0 

33.2 

32.9 

7 

32.7 

34.1 

32.8 

33.4 

33.4 

33.2 

33.3 

32.9 

8 

32.5 

34.1 

32.7 

33.3 

33.7 

33.2 

33.3 

33.2 

9 

32.3 

34.1 

32.6 

33.4 

33.5 

33.2 

33.4 

33.0 

1  0 

32.4 

33.9 

32.5 

33.4 

33.6 

32.9 

33.5 

32.9 

1  1 

32.1 

33.9 

32.6 

33.3 

33.4 

32.9 

33.5 

33.0 

1  2 

32.1 

33.9 

32.5 

33.2 

33.4 

32.9 

33.4 

33.2 

1  3 

32.2 

33.9 

32.6 

33.3 

33.3 

32.7 

33.4 

33.7 

1  4 

32.4 

33.9 

32.8 

33.1 

33.3 

32.8 

33.2 

33.7 

1  5 

32.5 

34.0 

32.7 

33.1 

33.1 

32.8 

33.3 

33.6 

1  6 

32.5 

34.1 

32.6 

33.2 

33.3 

32.8 

33.4 

33.5 

1  7 

32.2 

34.1 

32.5 

33.1 

33.4 

32.8 

33.3 

33.6 

1  8 

32.3 

34.1 

32.2 

33.3 

33.4 

32.7 

33.3 

33.2 

1  9 

32.2 

34.0 

32.2 

33.2 

33.4 

32.8 

33.4 

33.1 

20 

32.0 

34.0 

32.5 

33.2 

33.6 

32.7 

33.4 

32.6 

21 

32.1 

34.0 

32.7 

33.3 

33.5 

32.5 

33.3 

32.9 

22 

32.3 

34.0 

32.8 

33.4 

33.4 

32.5 

33.3 

33.3 

23 

32.5 

34.0 

32.8 

33.3 

33.3 

32.4 

33.3 

33.3 

24 

32.4 

34.1 

32.9 

33.3 

33.4 

32.4 

33.4 

33.2 

25 

32.3 

34.0 

32.8 

33.4 

33.4 

32.5 

33.4 

33.2 

26 

32.0 

34.1 

32.5 

33.5 

33.4 

32.6 

33.3 

33.1 

27 

31.9 

34.1 

32.6 

33.4 

33.4 

33.1 

33.2 

32.9 

28 

31 .4 

33.9 

32.6 

33.4 

33.4 

32.6 

33.1 

32.0 

29 

31 .5 

33.8 

32.6 

33.3 

33.4 

32.5 

33.0 

31.6 

30 

31 .1 

33.8 

32.5 

33.2 

33.2 

32.4 

32.8 

31.7 

31 

31.4 

33.8 

32.7 

33.2 

33.1 

32.3 

32.8 

31.8 

32 

31.6 

33.9 

32.9 

33.1 

33.3 

32.4 

32.9 

32.0 

33 

31 .6 

34.0 

33.0 

33.1 

33.3 

32.5 

33.0 

32.1 

34 

31 .4 

34.0 

33.1 

33.2 

33.4 

32.5 

33.0 

32.4 

35 

31.5 

34.0 

33.2 

33.2 

33.5 

32.6 

33.0 

32.4 

36 

31.1 

34.0 

32.8 

33.2 

33.4 

32.7 

32.9 

32.4 

37 

31.2 

34.0 

32.7 

33.1 

33.4 

32.7 

32.9 

31 .9 

38 

30.9 

33.8 

32.7 

33.1 

33.3 

32.8 

32.9 

31.6 

39 

31.3 

33.8 

32.7 

33.1 

33.2 

32.9 

32.8 

31.9 

40 

31.6 

33.8 

32.9 

33.0 

33.2 

32.6 

32.8 

31.9 

4  1 

31.5 

33.9 

32.9 

33.0 

33.2 

32.6 

32.9 

31.9 

42 

31 .7 

34.0 

32.9 

33.0 

33.0 

32.6 

33.0 

32.1 

43 

31.4 

34.0 

32.8 

33.0 

33.2 

32.6 

33.1 

32.0 

44 

31.2 

34.0 

32.8 

32.9 

33.2 

32.7 

33.1 

31 .9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Mean 


33.0 

33.0 

33.1 

33.1 

33.1 

33.2 

33.2 

33.2 

33.3 
33.2 

33.1 

33.1 

33.1 

33.1 

33.2 

33.1 

33.2 

33.1 

33.1 
33.0 
33.0 
33.0 

33.1 

33.1 

33.1 

33.1 

33.1 

33.1 

32.8 

32.7 

32.6 

32.6 

32.8 

32.8 

32.9 

32.9 

32.8 

32.7 

32.6 

32.7 

32.7 

32.7 

32.8 

32.8 

32.7 
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Table  AII-2  (cont.) 

Warm  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

45 

31.4 

33.9 

32.5 

32.9 

33.2 

32.7 

33.0 

31.8 

46 

31.4 

33.8 

32.4 

33.1 

33.3 

32.8 

32.9 

31.9 

47 

31.5 

33.8 

32.6 

33.1 

33.2 

32.6 

32.8 

31.9 

48 

31.8 

33.8 

32.6 

33.3 

33.1 

32.5 

32.8 

32.1 

49 

31.8 

33.9 

32.6 

33.3 

33.2 

32.5 

32.8 

32.0 

50 

31.8 

33.9 

32.6 

33.3 

33.4 

32.5 

32.9 

31.9 

51 

31.3 

33.9 

32.6 

33.3 

33.5 

32.5 

32.9 

31.9 

52 

31.3 

33.9 

32.6 

33.3 

33.5 

32.6 

32.9 

31.6 

53 

31 .2 

34.0 

32.4 

33.3 

33.4 

32.5 

32.9 

31.5 

54 

31.1 

33.9 

32.1 

33.3 

33.4 

32.5 

32.8 

31.5 

55 

30.8 

33.8 

32.3 

33.3 

33.4 

32.5 

32.8 

31.4 

56 

31.1 

33.7 

32.7 

33.3 

33.3 

32.4 

32.8 

31.5 

57 

31.5 

33.7 

33.0 

33.3 

33.2 

32.3 

32.8 

31.5 

58 

31.6 

33.8 

33.1 

33.3 

33.2 

32.3 

32.8 

31.5 

59 

31.5 

33.9 

33.1 

33.2 

33.2 

32.3 

32.8 

31.5 

60 

31.2 

34.0 

33.1 

33.1 

33.3 

32.4 

,  32.8 

31.6 

61 

31.4 

34.0 

33.0 

33.0 

33.2 

32.5 

32.9 

31.7 

62 

31.5 

34.0 

32.9 

32.9 

33.3 

32.5 

32.9 

31.6 

63 

31.3 

34.0 

32.8 

33.0 

33.1 

32.4 

32.9 

31.8 

64 

30.8 

34.0 

32.8 

33.1 

33.1 

32.3 

32.8 

31.7 

65 

30.7 

34.0 

32.8 

33.2 

33.0 

32.3 

32.8 

31.7 

66 

31.1 

34.0 

33.0 

33.2 

33.0 

32.5 

32.8 

31.7 

67 

31.2 

34.0 

33.1 

33.1 

33.2 

32.6 

32.8 

31.0 

68 

30.9 

34.0 

33.2 

33.1 

33.2 

32.4 

32.9 

30.5 

69 

30.6 

34.0 

32.9 

33.0 

33.1 

32.4 

32.8 

31.5 

70 

30.6 

33.9 

32.7 

33.0 

33.0 

32.5 

32.8 

31 .5 

71 

31 .1 

33.9 

32.7 

33.1 

33.0 

32.5 

32.8 

31.7 

72 

31.1 

33.9 

32.6 

33.1 

32.9 

32.4 

32.8 

31.8 

73 

31.0 

33.8 

32.6 

33.1 

32.7 

32.4 

32.9 

31.8 

74 

30.9 

33.8 

32.6 

33.1 

32.6 

32.3 

32.8 

31.7 

75 

30.9 

33.8 

32.7 

33.1 

32.6 

32.3 

32.8 

31.8 

76 

31.3 

33.9 

32.8 

33.1 

32.8 

32.2 

32.8 

31.9 

77 

31.4 

34.0 

32.8 

33.2 

32.8 

32.2 

32.8 

31.9 

78 

31.2 

34.0 

32.7 

33.3 

33.0 

32.2 

32.9 

31.9 

79 

30.8 

33.9 

32.6 

33.3 

33.1 

32.3 

32.7 

31.9 

80 

30.8 

33.9 

32.3 

33.4 

33.1 

32.3 

32.8 

31.9 

81 

30.7 

33.9 

32.1 

33.5 

32.9 

32.3 

32.8 

31.7 

82 

31.0 

33.8 

32.2 

33.5 

32.9 

32.2 

32.8 

31.7 

83 

31.1 

33.8 

32.3 

33,5 

32.9 

32.1 

32.7 

31.6 

84 

31 .4 

33.8 

32.5 

33.4 

32.8 

32.1 

32.9 

27.4 

85 

31 .4 

33.9 

32.5 

33.4 

32.9 

32.0 

32.9 

30.4 

86 

31 .3 

34.0 

32.5 

33.3 

32.8 

32.1 

32.9 

30.5 

87 

31.3 

34.1 

32.3 

33.2 

32.8 

32.2 

32.9 

30.9 

88 

30.9 

34.1 

32.1 

33.3 

32.8 

32.3 

32.9 

29.4 

89 

30.6 

34.0 

32.0 

33.4 

32.9 

32.3 

32.9 

30.2 

90 

30.6 

33.9 

32.0 

33.4 

32.9 

32.3 

32.8 

30.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Mean 


32.7 

32.7 

32.7 

32.8 

32.8 

32.8 

32.7 

32.7 

32.7 

32.6 

32.5 

32.6 

32.7 

32.7 

32.7 

32.7 

32.7 

32.7 

32.7 

32.6 

32.6 

32.7 

32.6 

32.5 

32.5 

32.5 

32.6 

32.6 

32.5 

32.5 

32.5 

32.6 

32.6 

32.7 

32.6 

32.6 

32.5 

32.5 

32.5 
32.0 
32.4 

32.4 

32.5 

32.2 

32.3 
32.3 
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Table  AII-2  (cont.) 

Warm  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Usan 

91 

30.8 

33.8 

32.1 

33.4 

32.8 

32.2 

32.6 

26.8 

31.8 

92 

31.0 

33.8 

32.4 

33.3 

32.8 

32.2 

32.6 

30.5 

32.3 

93 

30.9 

33.8 

32.5 

33.2 

32.8 

32.1 

32.7 

31.6 

32.5 

94 

30.9 

34.0 

32.5 

33.1 

32.8 

32.1 

32.8 

30.2 

32.3 

95 

30.9 

34.1 

32.5 

33.1 

32.8 

32.1 

32.8 

30.2 

32.3 

96 

30.7 

34.1 

32.3 

33.2 

32.9 

32.3 

32.8 

31.6 

32.5 

97 

30.3 

34.0 

32.3 

33.3 

33.0 

32.3 

32.7 

31.5 

32.4 

9  8 

30.3 

33.9 

32.1 

33.3 

32.9 

32.3 

32.6 

31.8 

32.4 

99 

30.4 

33.8 

32.2 

33.4 

32.9 

32.2 

32.6 

31.9 

32.4 

100 

30.9 

33.7 

32.4 

33.3 

32.8 

32.1 

32.5 

31.6 

32.4 

101 

31.2 

33.7 

32.5 

33.3 

32.7 

32.1 

32.4 

31.8 

32.5 

102 

30.9 

33.7 

32.6 

33.2 

32.7 

32.1 

32.6 

32.0 

32.5 

103 

31.1 

33.8 

32.5 

33.2 

32.6 

32.1 

32.7 

31.9 

32.5 

104 

31.0 

33.9 

32.5 

33.3 

32.9 

32.1 

32.6 

32.0 

32.5 

105 

30.9 

33.9 

32.4 

33.3 

32.9 

32.1 

32.6 

31.6 

32.5 

106 

30.9 

33.8 

32.3 

33.4 

33.0 

32.1 

32.7 

32.6 

107 

30.6 

33.7 

32.2 

33.4 

32.9 

32.1 

32.5 

32.5 

108 

30.9 

33.7 

32.3 

33.3 

32.9 

32.1 

32.4 

32.5 

109 

30.9 

33.7 

32.1 

33.2 

32.8 

32.1 

32.5 

32.5 

110 

31.0 

33.7 

32.3 

33.2 

32.6 

32.1 

32.6 

32.5 

1  1  1 

31.2 

33.8 

32.3 

33.1 

32.6 

32.1 

32.7 

32.5 

112 

30.8 

33.7 

32.3 

33.1 

32.7 

32.1 

32.7 

32.5 

113 

30.8 

33.8 

32.5 

33.1 

32.8 

32.2 

32.8 

32.6 

114 

30.9 

33.8 

32.5 

33.1 

32.9 

32.2 

32.8 

32.6 

115 

31 .0 

33.8 

32.2 

33.1 

32.9 

32.2 

32.7 

32.6 

116 

30.9 

33.8 

32.0 

33.2 

32.9 

32.2 

32.7 

32.5 

1  1  7 

30.8 

33.8 

31.9 

33.2 

33.0 

32.2 

32.7 

32.5 

118 

31.1 

33.7 

32.0 

33.3 

33.0 

32.0 

32.7 

32.5 

119 

31 .2 

33.7 

32.1 

33.3 

33.0 

31 .9 

32.7 

32.6 

120 

31 .2 

33.7 

32.2 

33.3 

33.0 

31.8 

32.8 

32.6 

121 

30.8 

33.8 

32.2 

33.1 

33.1 

31.9 

32.8 

32.5 

122 

30.6 

33.9 

32.3 

33.0 

33.1 

31.9 

32.7 

32.5 

123 

30.6 

34.0 

32.2 

33.1 

33.2 

31.9 

32.7 

32.5 

124 

30.4 

33.8 

32.1 

33.1 

33.2 

31.9 

32.6 

32.4 

1  25 

30.3 

33.8 

32.0 

33.1 

33.2 

32.0 

32.5 

32.4 

126 

30.1 

33.6 

32.1 

33.2 

33.0 

31.9 

32.5 

32.3 

127 

30.3 

33.6 

32.3 

33.1 

33.0 

32.0 

32.4 

32.4 

1  28 

30.4 

33.6 

32.3 

33.1 

32.9 

31.9 

32.5 

32.4 

1  29 

31 .1 

33.7 

32.4 

33.1 

32.8 

31.9 

32.5 

32.5 

130 

31.1 

33.7 

32.3 

33,1 

32.9 

31.9 

32.5 

32.5 

131 

30.9 

33.8 

32.2 

33.2 

32.9 

31.9 

32.5 

32.5 

132 

30.6 

33.8 

32.2 

33.3 

33.0 

31.9 

32.5 

32.5 

133 

30.6 

33.7 

32.0 

33.3 

33.0 

31 .9 

32.5 

32.4 

134 

30.2 

33.7 

31 .9 

33.3 

32.9 

31.9 

32.4 

32.3 

135 

30.4 

33.8 

32.0 

33.3 

32.8 

31.9 

32.3 

32.4 

136 

30.9 

33.7 

32.2 

33.2 

32.8 

31 .8 

32.4 

32.4 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont.) 


Warm  Condition 
Mean  SkinTemperatures 


Time 

(mlnutaa 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Uaan 

137 

31.1 

33.8 

32.3 

33.1 

32.8 

31.7 

32.5 

32.5 

138 

31.0 

33.9 

32.3 

33.0 

32.8 

31.7 

32.4 

32.4 

139 

31.1 

33.9 

32.2 

33.1 

32.9 

31.7 

32.5 

32.5 

140 

31.1 

34.0 

32.1 

33.1 

33.0 

31.7 

32.5 

32.5 

141 

31.0 

34.0 

31.8 

33.2 

33.1 

31.8 

32.4 

32.5 

142 

30.9 

33.9 

31.7 

33.2 

33.1 

31.8 

32.3 

32.4 

143 

30.9 

33.9 

31.7 

33.2 

33.0 

31.8 

32.4 

32.4 

144 

30.8 

33.8 

31.8 

33.1 

33.0 

31.8 

32.3 

32.4 

145 

31.0 

33.7 

31.9 

33.1 

32.9 

31.8 

32.3 

32.4 

146 

31.1 

33.7 

32.1 

33.0 

32.8 

31.6 

32.4 

32.4 

147 

31.1 

33.8 

32.2 

33.1 

32.8 

31.6 

32.5 

32.4 

148 

31.1 

33.7 

32.2 

33.1 

32.8 

31.6 

32.5 

32.4 

149 

30.9 

33.8 

31.9 

33.1 

33.0 

31.7 

32.5 

32.4 

150 

30.9 

33.9 

31.7 

33.1 

33.1 

31.9 

32.4 

32.4 

151 

30.7 

33.8 

31.7 

33.1 

33.0 

31.9 

32.3 

31.4 

32.2 

152 

30.8 

33.7 

31.7 

33.1 

33.0 

31.9 

32.4 

31.3 

32.2 

30.9 

33.7 

31.8 

33.0 

33.0 

32.0 

32.4 

31.4 

32.3 

154 

30.7 

33.6 

32.0 

33.0 

32.9 

31.9 

32.5 

32.0 

32.3 

155 

30.9 

33.7 

32.0 

33.1 

32.8 

31.9 

32.4 

31.0 

32.2 

156 

30.8 

33.6 

32.1 

33.0 

32.8 

31.8 

32.4 

30.9 

32.2 

157 

30.5 

33.7 

32.1 

33.1 

32.8 

31.8 

32.4 

32.1 

32.3 

158 

30.2 

33.7 

32.0 

33.2 

32.9 

31.9 

32.4 

32.1 

32.3 

159 

30.4 

33.7 

31.9 

33.2 

32.9 

31.9 

32.3 

32.0 

32.3 

160 

30.4 

33.7 

31.8 

33.3 

32.8 

31.9 

32.4 

32.2 

32.3 

161 

30.3 

33.6 

31.8 

33.3 

32.8 

31.8 

32.5 

32.3 

162 

30.6 

33.5 

31.9 

33.2 

32.7 

31.9 

32.7 

32.4 

163 

30.7 

33.5 

32.1 

33.1 

32.7 

31.9 

32.6 

32.4 

164 

30.7 

33.6 

32.2 

33.2 

32.7 

32.0 

32.5 

32.4 

165 

30.7 

33.6 

32.1 

33.2 

32.8 

32.1 

32.2 

32.4 

166 

30.4 

33.6 

32.1 

33.3 

32.9 

32.1 

32.4 

32.4 

167 

33.7 

31.9 

33.3 

33.0 

32.2 

32.2 

32.0 

32.4 

168 

30.8 

33.8 

31 .8 

33.2 

33.1 

32.3 

32.2 

32.5 

169 

30.9 

33.8 

31.8 

33.2 

33.0 

32.3 

32.4 

32.1 

32.4 

1  70 

31.0 

33.7 

31.9 

33.1 

33.0 

32.4 

32.4 

32.5 

171 

31.0 

33.7 

31.7 

33.0 

33.0 

32.3 

32.6 

32.5 

1  72 

31.1 

33.5 

32.0 

33.0 

32.9 

32.2 

32.5 

32.5 

31.2 

33.5 

32.3 

33.1 

32.9 

32.1 

32.5 

32.5 

174 

31.0 

33.7 

32.2 

33.1 

33.0 

32.1 

32.4 

32.5 

1  75 

31  0 

33.7 

32.2 

33.1 

32.2 

32.5 

32.3 

32.4 

176 

30.5 

33.8 

32.2 

33.2 

32.2 

32.6 

32.4 

1  77 

30.4 

33.7 

32.2 

33.2 

31.7 

32.6 

32.3 

178 

33.8 

32.0 

33.2 

32.6 

32.5 

1  79 

34.1 

33.8 

31.9 

33.1 

32.8 

33.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont.) 


Cold  Condition 
Mean  SkinTemperatores 


Time 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes 

0 

33.2 

33.1 

33.6 

33.0 

34.8 

33.0 

33.8 

34.0 

33.3 

33.5 

1 

32.7 

33.0 

33.1 

32.1 

34.8 

32.9 

33.6 

34.0 

0.0 

29.6 

2 

32.4 

32.5 

31.9 

29.8 

34.3 

32.4 

33.0 

33.5 

0.0 

28.9 

3 

32.2 

31.9 

31.0 

29.2 

33.5 

31.8 

32.7 

33.1 

0.0 

28.4 

4 

31.8 

31.2 

30.6 

28.7 

32.7 

31.4 

32.3 

32.7 

0.0 

27.9 

5 

31.2 

30.7 

30.8 

28.3 

32.2 

31.0 

32.0 

32.3 

31.4 

31.1 

6 

30.7 

30.3 

30.5 

27.9 

32.1 

30.6 

31.8 

31.8 

0.0 

27.3 

7 

30.4 

29.8 

30.1 

27.3 

31  .9 

30.3 

31.3 

31.6 

0.0 

27.0 

8 

29.7 

29.6 

29.5 

26.6 

31.3 

29.8 

31.0 

31.4 

0.0 

26.5 

9 

29.5 

29.4 

29.3 

26.3 

31.0 

29.4 

30.8 

31.2 

0.0 

26.3 

1  0 

29.6 

29.2 

29.0 

26.1 

30.5 

29.1 

30.5 

31.0 

30.1 

29.5 

1  1 

28.8 

29.1 

29.2 

25.9 

30.8 

28.7 

30.4 

30.9 

0.0 

26.0 

1  2 

28.1 

29.0 

29.3 

25.7 

31 .0 

28.5 

30.3 

30.7 

0.0 

25.8 

1  3 

28.1 

28.9 

29.6 

25.7 

31.0 

28.3 

30.2 

30.6 

0.0 

25.8 

1  4 

28.0 

28.8 

29.0 

25.6 

30.9 

28.4 

30.0 

30.4 

0.0 

25.7 

1  5 

28.2 

28.7 

28.7 

25.6 

30.4 

28.2 

29.5 

30.4 

29.4 

28.8 

16 

28.0 

28.6 

28.6 

25.4 

30.3 

27.9 

29.8 

30.2 

0.0 

25.4 

1  7 

27.3 

28.6 

28.6 

25.4 

30.4 

28.1 

29.7 

30.2 

0.0 

25.4 

18 

27.9 

28.5 

29.1 

25.2 

30.5 

27.9 

29.5 

30.0 

0.0 

25.4 

1  9 

27.4 

28.2 

29.3 

25.2 

30.5 

27.9 

29.6 

29.9 

0.0 

25.3 

20 

27.5 

28.2 

29.2 

25.5 

30.3 

27.9 

29.5 

29.7 

29.1 

28.5 

21 

27.1 

28.2 

28.9 

25.2 

29.9 

27.8 

29.6 

29.6 

0.0 

25.1 

22 

26.9 

28.2 

28.8 

24.9 

29.6 

27.8 

29.6 

29.6 

0.0 

25.0 

23 

26.7 

28.2 

28.7 

25.1 

29.6 

27.8 

29.5 

29.5 

0.0 

25.0 

24 

26.3 

28.2 

28.7 

25.7 

29.5 

27.6 

29.5 

29.2 

0.0 

25.0 

25 

26.2 

28.2 

28.7 

25.8 

29.7 

27.5 

29.3 

29.1 

29.1 

28.2 

26 

26.2 

28.1 

28.6 

25.8 

29.9 

27.6 

29.2 

29.0 

0.0 

24.9 

27 

26.2 

28.1 

28.6 

25.8 

29.6 

27.6 

29.2 

29.1 

0.0 

24.9 

28 

26.1 

28.1 

28.6 

26.2 

29.3 

27.7 

29.1 

29.0 

0.0 

24.9 

29 

25.6 

28.2 

28.6 

26.2 

29.5 

27.6 

29.0 

28.9 

0.0 

24.8 

30 

25.9 

28.2 

28.8 

26.1 

29.1 

27.4 

28.9 

28.8 

28.8 

28.0 

31 

26.5 

28.1 

28.7 

26.0 

28.9 

27.4 

28.8 

29.0 

0.0 

24.8 

32 

27.1 

28.0 

27.7 

25.9 

29.3 

27.3 

29.0 

29.3 

0.0 

24.8 

33 

26.8 

28.0 

27.4 

25.9 

29.1 

27.4 

29.1 

29.4 

0.0 

24.8 

34 

27.3 

27.9 

27.5 

25.9 

28.9 

27.4 

29.0 

29.5 

0.0 

24.8 

35 

26.9 

27.9 

27.2 

26.1 

28.8 

27.3 

28.9 

29.4 

29.1 

28.0 

36 

27.2 

27.9 

27.2 

25.6 

28.8 

26.8 

28.7 

29.3 

0.0 

24.6 

37 

27.3 

27.8 

26.9 

25.5 

29.0 

26.3 

28.7 

29.1 

0.0 

24.5 

38 

27.2 

27.8 

26.7 

25.2 

29.1 

26.2 

28.7 

29.0 

0.0 

24.4 

39 

27.1 

27.7 

26.6 

25.2 

29.1 

25.9 

28.8 

29.0 

0.0 

24.4 

40 

27.3 

27.6 

26.5 

25.0 

28.8 

26.1 

28.9 

29.1 

27.8 

27.5 

41 

27.5 

27.5 

26.5 

25.1 

28  4 

26.4 

28.8 

29.0 

0.0 

24.4 

42 

27.1 

27.5 

27.3 

25.2 

25.7 

26.1 

28.8 

29.0 

0.0 

24.1 

43 

26.6 

27.2 

27.3 

25.7 

28.8 

25.8 

28.7 

29.0 

0.0 

24.3 

44 

26  7 

27.1 

26.8 

24.7 

28.8 

25.8 

28.8 

29.0 

0.0 

24.2 

45 

26.8 

27.0 

26.8 

24.0 

28.8 

25.9 

28.8 

29.1 

28.0 

27.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont.) 


Cold  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

1 

46 

26.4 

47 

26.1 

48 

25.7 

49 

25.7 

50 

25.4 

51 

25.4 

52 

25.4 

53 

25.4 

54 

25.6 

55 

25.9 

56 

26.1 

57 

26.3 

58 

26.5 

59 

26.4 

60 

26.4 

61 

27.2 

62 

26.7 

63 

27.1 

64 

26.8 

65 

26.9 

66 

26.9 

67 

26.6 

68 

26.6 

69 

26.9 

70 

27.2 

71 

27.2 

7  2 

26.8 

73 

26.7 

74 

26.9 

75 

26.9 

76 

26.3 

77 

26.3 

78 

26.2 

79 

26.5 

80 

26.7 

81 

26.5 

82 

26.1 

83 

26.3 

84 

26.4 

85 

26.1 

86 

26.7 

87 

26.9 

88 

26.6 

89 

26.3 

90 

26.2 

91 

26.3 

2 

3 

4 

27.0 

26.8 

23.7 

26.9 

27.1 

23.6 

26.8 

27.4 

23.7 

26.8 

27.7 

23.7 

26.9 

27.7 

23.5 

27.0 

27.5 

23.4 

27.0 

27.3 

23.5 

27.0 

27.3 

23.3 

26.9 

27.8 

23.0 

26.9 

28.0 

23.6 

27.1 

28.3 

25.1 

27.3 

28.2 

25.4 

27.3 

28.1 

24.6 

27.3 

27.7 

24.2 

27.2 

27.7 

24.4 

27.1 

27.8 

24.5 

27.1 

27.8 

24.6 

27.1 

27.5 

24.6 

27.1 

27.1 

24.8 

27.1 

27.2 

25.0 

27.1 

27.2 

24.9 

26.9 

26.7 

24.9 

26.9 

26.6 

24.4 

26.8 

26.3 

24.5 

26.7 

26.6 

24.5 

26.7 

26.8 

23.9 

26.6 

26.8 

23.4 

26.6 

26.3 

23.3 

26.5 

26.7 

23.5 

26.5 

26.4 

23.4 

26.5 

26.5 

23.2 

26.6 

27.5 

23.3 

26.6 

27.9 

23.1 

26.7 

27.7 

23.0 

26.7 

27.4 

22.5 

26.8 

28.0 

23.0 

26.8 

27.8 

23.7 

26.7 

27.6 

24.3 

26.7 

27.6 

24.3 

26.7 

27.4 

24.3 

26.7 

27.5 

24.3 

26.7 

27,8 

24.4 

26.6 

27.6 

24.7 

26.5 

27.8 

24.7 

26.5 

28.1 

24.6 

26.6 

28.0 

24.6 

5 

6 

7 

28.6 

25.9 

28.6 

28.4 

26.0 

28.2 

28.4 

26.0 

28.3 

28.6 

26.0 

28.5 

28.3 

26.1 

28.7 

27.8 

26.1 

28.6 

28.0 

26.2 

28.5 

27.5 

26.2 

28.6 

27.7 

26.1 

28.7 

27.9 

26.0 

28.7 

27.8 

25.9 

28.7 

27.8 

26.0 

28.6 

28.0 

26.1 

28.7 

28.1 

26.1 

28.6 

27.9 

26.0 

28.7 

27.9 

25.9 

28.8 

27.9 

25.9 

28.9 

27.4 

25.8 

29.1 

27.6 

25.7 

29.3 

27.8 

25.8 

29.0 

27.2 

25.9 

28.8 

26.2 

25.9 

28.5 

25.8 

25.4 

28.6 

26.2 

25.0 

28.7 

26.1 

24.9 

28.8 

26.8 

24.6 

28.9 

27.6 

25.1 

28.6 

27.4 

25.2 

28.7 

27.5 

24.8 

28.6 

27.6 

24.5 

28.6 

27.4 

24.6 

28.6 

27.1 

24.7 

28.4 

26.6 

25.0 

28.2 

26.6 

25.1 

28.3 

27.2 

25.2 

27.9 

27.1 

25.3 

28.4 

27.3 

25.3 

28.4 

27.1 

25.5 

28.5 

26.8 

25.4 

28.5 

27.1 

25.3 

28.3 

27.0 

25.2 

28.3 

27.2 

25.1 

28.1 

27.1 

25.0 

28.1 

27.0 

25.0 

28.0 

26.9 

25.0 

27.9 

27.2 

24.9 

28.4 

a 

9 

Mean 

29.1 

0.0 

24.0 

29.0 

0.0 

23.9 

28.9 

0.0 

23.9 

29.0 

0.0 

24.0 

28.9 

28.7 

27.1 

29.0 

0.0 

23.9 

28.9 

0.0 

23.9 

28.8 

0.0 

23.8 

28.7 

0.0 

23.8 

28.5 

28.9 

27.2 

28.4 

0.0 

24.2 

28.3 

0.0 

24.2 

28.1 

0.0 

24.2 

28.1 

0.0 

24.1 

28.1 

28.8 

27.2 

28.1 

0.0 

24.1 

27.9 

0.0 

24.1 

27.9 

0.0 

24.1 

28.1 

0.0 

24.1 

27.9 

28.4 

27.2 

27.8 

0.0 

24.0 

27.7 

0.0 

23.7 

27.7 

0.0 

23.6 

27.7 

0.0 

23.6 

28.2 

27.8 

26.8 

28.4 

0.0 

23.7 

28.3 

0.0 

23.7 

28.1 

0.0 

23.6 

28.4 

0.0 

23.7 

28.5 

28.2 

26.7 

28.5 

0.0  j 

23.5 

28.4 

0.0 

23.6 

28.1 

0.0 

23.5 

28.0 

0.0 

23.5 

28.4 

28.1 

26.7 

28.3 

0.0 

23.7 

28.3 

0.0 

23.7 

28.4 

0.0 

23.8 

28.2 

0.0 

23.8 

28.4 

28.8 

26.9 

28.2 

0.0 

23.8 

28.1 

0.0 

23.8 

28.0 

0.0 

23.7 

28.1 

0.0 

23.7 

28.0 

28.6 

26.9 

28.2 

0.0 

23.8 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont) 


Cold  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

92 

26.6 

26.7 

27.9 

24.5 

27.1 

25.0 

28.5 

28.3 

0.0 

23.8 

93 

26.9 

26.8 

28.1 

24.2 

27.1 

24.9 

28.6 

28.4 

0.0 

23.9 

94 

26.4 

26.8 

27.6 

24.0 

27.3 

25.1 

28.7 

28.5 

0.0 

23.8 

95 

26.5 

26.7 

27.3 

24.0 

27.2 

25.1 

29.1 

28.5 

28.6 

27.0 

96 

27.0 

26.7 

27.0 

24.0 

27.1 

25.2 

28.8 

28.6 

0.0 

23.8 

97 

26.8 

26.6 

27.2 

23.6 

26.8 

25.2 

29.0 

28.5 

0.0 

23.7 

98 

26.7 

26.4 

27.1 

23.6 

26.8 

25.2 

28.6 

28.5 

0.0 

23.7 

99 

27.0 

26.4 

26.8 

23.5 

26.7 

24.8 

28.7 

28.5 

0.0 

23.6 

100 

27.3 

26.4 

26.6 

23.4 

27.0 

24.7 

28.6 

28.5 

28.1 

26.7 

101 

27.1 

26.4 

26.7 

23.4 

27.1 

24.5 

28.6 

28.5 

0.0 

23.6 

102 

27.0 

26.4 

27.0 

23.1 

26.9 

24.6 

28.6 

28.5 

0.0 

23.6 

103 

27.2 

26.4 

27.3 

23.0 

26.5 

24.7 

28.3 

28.5 

0.0 

23.5 

104 

26.7 

26.5 

27.1 

23.1 

26.9 

24.2 

27.9 

28.5 

0.0 

23.4 

105 

26.4 

26.4 

26.7 

23.0 

26.4 

24.2 

28.1 

28.5 

28.1 

26.4 

106 

26.4 

26.4 

26.7 

23.5 

26.4 

24.2 

28.1 

28.4 

0.0 

23.3 

107 

26.4 

26.4 

26.6 

24.2 

26.9 

24.5 

28.4 

28.4 

0.0 

23.5 

108 

26.9 

26.4 

27.4 

24.1 

27.2 

24.4 

28.6 

28.2 

0.0 

23.7 

109 

26.8 

26.4 

27.7 

23.9 

27.0 

24.2 

28.6 

28.4 

0.0 

23.7 

110 

27.1 

26.3 

27.5 

24.2 

26.9 

24.4 

28.6 

28.2 

28.7 

26.9 

1  1  1 

26.4 

26.3 

27.8 

24.5 

26.8 

24.7 

28.6 

28.1 

0.0 

23.7 

112 

26.1 

26.3 

27.7 

24.7 

26.7 

24.8 

28.5 

28.0 

0.0 

23.6 

113 

26.2 

26.4 

27.4 

24.7 

26.8 

24.8 

28.5 

27.9 

0.0 

23.6 

114 

26.3 

26.5 

27.7 

24.7 

26.8 

24.9 

28.6 

27.7 

0.0 

23.7 

115 

25.8 

26.5 

27.3 

24.6 

26.8 

25.0 

28.7 

27.7 

28.7 

26.8 

116 

25.7 

26.5 

27.5 

24.5 

26.9 

25.1 

28.8 

27.6 

0.0 

23.6 

117 

26.1 

26.6 

27.7 

24.4 

26.8 

25.2 

28.9 

27.4 

0.0 

23.7 

118 

26.3 

26.6 

27.2 

24.6 

26.8 

25.4 

29.0 

27.5 

0.0 

23.7 

1  1  9 

26.1 

26.6 

26.9 

24.9 

26.9 

25.2 

29.0 

27.5 

0.0 

23.7 

1  20 

26.0 

26.6 

27.1 

24.9 

26.7 

25.0 

29.0 

27.4 

29.0 

26.9 

121 

26.8 

26.7 

27.8 

24.6 

27.0 

25.1 

28.9 

27.5 

0.0 

23.8 

122 

26.7 

26.7 

27.4 

24.3 

27.2 

25.2 

28.9 

27.6 

0.0 

23.8 

123 

26.9 

26.7 

27.2 

24.8 

27.0 

25.2 

28.8 

27.8 

0.0 

23.8 

124 

26.3 

26.8 

27.2 

24.4 

26.7 

25.0 

28.9 

28.1 

0.0 

23.7 

125 

26.3 

26.8 

26.9 

24.2 

26.8 

25.2 

28.9 

28.2 

28.5 

26.9 

1  26 

26.3 

26.7 

26.7 

24.0 

27.0 

25.2 

28.6 

28.1 

0.0 

23.6 

127 

26.6 

26.7 

26.4 

24.1 

26.6 

25.2 

28.2 

27.8 

0.0 

23.5 

128 

26.8 

26.7 

26.4 

24.4 

26.4 

24.7 

28.1 

27.6 

0.0 

23.5 

129 

26.9 

26.7 

26.3 

24.4 

26.4 

24.4 

28.2 

27.9 

0.0 

23.5 

130 

26.8 

26.6 

26.2 

24.3 

26.6 

24.2 

28.2 

28.2 

27.8 

26.5 

131 

27.0 

26.6 

26.6 

24.3 

26.8 

24.1 

28.4 

28.2 

0.0 

23.6 

132 

26.5 

26.6 

26.6 

24.7 

26.7 

24.7 

28.5 

28.3 

0.0 

23.6 

133 

26.5 

26.5 

26.7 

25.0 

26.3 

24.5 

28.0 

28.4 

0.0 

23.5 

134 

26.9 

26.4 

26.3 

24.4 

26.3 

24.1 

28.1 

28.4 

0.0 

23.4 

1  35 

27.1 

26.3 

26.6 

24.5 

26.3 

24.1 

28.1 

28.4 

27.6 

26.6 

136 

26.6 

26.2 

26.5 

24.5 

25.9 

23.9 

28.0 

28.5 

0.0 

23.3 

137 

26.2 

26.4 

26.2 

24.6 

25.9 

24.2 

28.2 

28.4 

0.0 

23.3 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AIM  (cont.) 


Cold  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

138 

26.3 

26.4 

26.5 

24.5 

25.8 

24.4 

28.2 

28.2 

0.0 

23.4 

139 

25.8 

26.4 

26.5 

24.4 

25.4 

24.8 

28.3 

27.7 

0.0 

23.3 

140 

25.7 

26.5 

26.5 

24.4 

26.0 

25.0 

28.4 

27.4 

28.2 

26.5 

141 

25.7 

26.4 

27.2 

24.5 

26.4 

25.1 

28.4 

27.3 

0.0 

23.4 

142 

25.7 

26.4 

26.8 

24.7 

26.4 

25.0 

28.5 

27.4 

0.0 

23.4 

143 

26.3 

26.4 

26.2 

24.4 

26.5 

25.1 

28.6 

27.6 

0.0 

23.5 

144 

26.3 

26.4 

26.4 

24.0 

26.6 

25.0 

28.8 

27.6 

0.0 

23.5 

145 

26.3 

26.4 

26.4 

23.8 

26.7 

25.0 

28.9 

27.6 

29.0 

26.7 

146 

25.9 

26.5 

26.0 

24.2 

26.6 

25.0 

28.9 

27.4 

0.0 

23.4 

147 

26.0 

26.5 

25.9 

24.3 

26.6 

24.9 

28.8 

27.4 

0.0 

23.4 

148 

26.3 

26.5 

26.2 

24.4 

26.7 

25.0 

28.8 

27.3 

0.0 

23.5 

149 

25.7 

26.5 

26.4 

24.3 

26.8 

24.9 

28.8 

27.2 

0.0 

23.4 

150 

25.7 

26.5 

26.8 

24.2 

26.8 

24.9 

28.8 

27.1 

28.6 

26.6 

151 

26.2 

26.4 

26.6 

24.2 

26.7 

25.0 

28.8 

27.4 

0.0 

23.5 

152 

25.9 

26.3 

26.9 

24.3 

26.7 

24.9 

28.8 

27.6 

0.0 

23.5 

26.4 

26.3 

27.1 

24.3 

26.6 

24.9 

28.9 

27.9 

0.0 

23.6 

154 

25.9 

26.2 

26.6 

24.4 

26.6 

25.0 

28.9 

27.8 

0.0 

23.5 

155 

26.6 

26.2 

26.5 

24.1 

26.5 

25.1 

28.7 

27.9 

28.3 

26.7 

156 

27.0 

26.3 

26.5 

24.4 

26.4 

25.1 

28.2 

27.9 

0.0 

23.5 

157 

27.2 

26.3 

26.5 

24.3 

25.9 

25.0 

28.3 

28.0 

0.0 

23.5 

158 

27.2 

26.2 

26.3 

23.8 

26.3 

24.9 

28.2 

28.1 

0.0 

23.4 

159 

26.9 

26.2 

26.6 

23.9 

26.3 

24.7 

28.1 

28.1 

0.0 

23.4 

160 

27.2 

26.2 

26.6 

23.9 

26.4 

24.5 

28.2 

28.0 

28.1 

26.6 

161 

26.7 

26.3 

26.7 

23.6 

26.5 

24.2 

28.1 

28.1 

0.0 

23.4 

162 

26.5 

26.3 

26.6 

23.9 

26.2 

24.0 

27.7 

27.9 

0.0 

23.2 

26.9 

26.3 

26.4 

23.9 

25.7 

24.3 

28.0 

27.9 

0.0 

23.3 

164 

26.8 

26.4 

26.7 

23.7 

25.7 

24.5 

27.6 

28.0 

0.0 

23.3 

165 

26.7 

26.5 

27.1 

23.7 

25.2 

24.3 

27.8 

28.2 

27.9 

26.4 

166 

26.1 

26.5 

27.2 

23.8 

25.6 

23.9 

28.1 

28.0 

0.0 

23.2 

167 

26.0 

26.5 

27.2 

23.5 

26.2 

24.2 

28.3 

27.8 

0.0 

23.3 

168 

25.8 

26.6 

26.8 

23.3 

26.3 

24.1 

28.6 

27.8 

0.0 

23.3 

169 

25.8 

26.6 

26.2 

23.2 

26.3 

23.7 

28.7 

27.8 

0.0 

23.1 

26.0 

26.6 

26.2 

23.6 

26.5 

23.8 

28.8 

27.5 

27.7 

26.3 

171 

25.7 

26.6 

26.1 

23.9 

26.4 

24.4 

28.9 

27.3 

0.0 

23.3 

172 

25.6 

26.6 

26.9 

23.9 

26.3 

24.6 

28.8 

27.2 

0.0 

23.3 

173 

25.6 

26.5 

27.0 

24.2 

26.2 

24.6 

28.8 

27.3 

0.0 

23.4 

174 

25.8 

26.5 

26.6 

24.4 

25.6 

24.7 

28.8 

27.3 

0.0 

23.3 

25.9 

26.5 

26.4 

24.6 

25.7 

24.7 

28.8 

27.3 

28.6 

26.5 

26.1 

26.5 

26.1 

24.5 

25.7 

24.7 

28.7 

27.7 

0.0 

23.3 

177 

26.1 

26.5 

26.2 

24.6 

25.7 

24.7 

28.5 

28.0 

0.0 

23.4 

178 

26.3 

26.4 

26.5 

24.5 

25.2 

24.7 

28.5 

28.2 

0.0 

23.4 

179 

26.8 

26.4 

26.3 

24.3 

24.2 

24.7 

28.6 

28.2 

0.0 

23.3 

180 

33.1 

0.0 

0.0 

24.4 

0.0 

24.6 

28.5 

27.7 

28.5 

18.5 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont.) 


SST  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

f 

2 

3 

4 

5 

6 

7 

8 

0 

33.3 

33.4 

31.8 

34.4 

33.3 

33.1 

33.9 

1 

33.1 

32.9 

33.4 

2 

32.5 

32.9 

33.3 

3 

32.0 

32.1 

32.5 

4 

31.7 

31.6 

31.8 

5 

31.4 

31.8 

31.4 

32.3 

31.6 

31.4 

32.8 

6 

31.1 

30.8 

31.0 

7 

30.7 

30.5 

30.6 

8 

30.5 

30.2 

30.2 

9 

30.3 

30.2 

1  0 

30.1 

30.2 

31.5 

30.3 

29.9 

30.6 

1  1 

29.9 

30.0 

1  2 

29.8 

29.8 

1  3 

29.5 

29.5 

1  4 

29.6 

29.8 

1  5 

29.4 

29.2 

30.7 

29.9 

29.6 

30.4 

1  6 

29.2 

29.3 

1  7 

28.9 

29.0 

1  8 

28.7 

29.0 

1  9 

28.7 

28.8 

20 

28.7 

28.8 

27.1 

30.2 

29.2 

28.3 

30.3 

21 

28.5 

27.6 

28.1 

22 

28.4 

27.6 

28.3 

23 

28.4 

28.1 

27.9 

24 

28.3 

27.9 

27.7 

25 

28.2 

28.6 

27.9 

29.9 

28.5 

28.0 

30.2 

26 

28.2 

27.9 

28.0 

2  7 

28.0 

27.8 

28.1 

2  8 

27.9 

27.3 

28.1 

29 

27.9 

27.1 

28.3 

3  0 

27.9 

28.3 

26.8 

29.5 

28.5 

28.1 

30.0 

31 

27.7 

26.9 

28.0 

32 

27.6 

26.7 

28.0 

33 

27.4 

26.7 

28.1 

34 

27.3 

26.8 

28.1 

35 

27.3 

28.3 

26.7 

29.1 

28.1 

28.1 

29.5 

36 

27.2 

26.9 

28.2 

37 

27.1 

26.6 

28.2 

38 

27.1 

26.4 

28.2 

39 

27.1 

26.0 

27.8 

40 

27.1 

28.1 

26.0 

29.2 

28.2 

27.8 

29.2 

4  1 

27.1 

26.4 

27.7 

42 

27.1 

26.5 

27.8 

43 

27.0 

26.2 

27.4 

44 

27.0 

25.9 

27.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Moan 


33.3 

33.1 

32.9 

32.2 

31.7 

31.8 
31.0 

30.6 

30.3 

30.3 

30.4 
30.0 

29.8 

29.5 

29.7 

29.9 

29.3 
29.0 

28.9 

28.8 

28.9 

28.1 

28.1 

28.1 
28.0 

28.7 
28.0 
28.0 

27.8 

27.8 

28.4 

27.5 

27.4 

27.4 

27.4 

28.2 

27.4 

27.3 
27.2 
27.0 
28.0 
27.1 
27.1 

26.9 

26.8 
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Table  AIM  (cont.) 


SST  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

> 

2 

3 

4 

5 

6 

7 

8 

45 

27.0 

27.8 

26.1 

28.7 

28.4 

27.4 

29.4 

46 

26.9 

26.5 

27.4 

47 

26.8 

26.9 

27.5 

48 

26.8 

27.2 

27.7 

49 

26.7 

27.2 

27.7 

50 

26.6 

27.7 

27.2 

28.5 

27.9 

27.6 

29.4 

51 

26.6 

27.1 

27.6 

52 

26.5 

26.9 

27.4 

53 

26.4 

26.8 

27.3 

54 

26.3 

26.8 

27.2 

55 

26.3 

27.4 

26.9 

28.6 

27.4 

26.9 

29.5 

56 

26.4 

26.8 

26.8 

57 

26.4 

26.6 

26.7 

58 

26.4 

26.5 

27.2 

59 

26.5 

26.0 

27.0 

60 

26.4 

27.6 

26.6 

28.4 

27.7 

26.4 

29.4 

61 

26.3 

26.7 

26.2 

62 

26.3 

26.9 

25.9 

63 

26.3 

27.0 

26.1 

64 

26.3 

27.2 

26.3 

65 

26.2 

27.6 

26.9 

28.1 

27.3 

26.1 

29.1 

66 

26.1 

26.4 

25.9 

67 

26.1 

26.4 

25.8 

68 

26.1 

26.2 

25.6 

69 

26.1 

25.6 

25.5 

70 

26.1 

27.5 

25.4 

28.4 

27.1 

25.5 

29.0 

71 

26.1 

25.5 

25.8 

72 

26.1 

25.4 

25.9 

73 

26.2 

25.5 

25.9 

74 

26.3 

25.8 

26.1 

7  5 

26.1 

27.7 

26.4 

27.8 

27.1 

26.3 

29.0 

7  6 

26.2 

26.7 

26.7 

7  7 

26.1 

26.6 

26.2 

7  8 

26.0 

26.4 

26.0 

79 

25.9 

26.6 

26.3 

80 

26.0 

27.3 

26.4 

27.8 

27.0 

26.3 

29.1 

81 

26.0 

26.1 

26.3 

82 

26.0 

26.2 

25.9 

8  3 

26.0 

26.4 

25.8 

84 

26.1 

26.4 

25.7 

85 

26.1 

27.0 

26.4 

28.1 

27.1 

25.8 

29.0 

86 

26.0 

26.2 

25.8 

87 

26.2 

26.2 

25.8 

88 

26.2 

26.2 

25.7 

89 

26.2 

26.2 

25.8 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Mean 


27.8 

26.9 

27.1 

27.2 

27.2 

27.8 

27.1 

26.9 
26.8 
26.8 

27.6 

26.7 
26.6 

26.7 

26.5 

27.5 
26.4 

26.4 

26.5 

26.6 

27.3 

26.1 

26.1 
26.0 

25.7 
27.0 

25.8 

25.8 

25.9 

26.1 

27.2 
26.5 

26.3 

26.1 

26.3 

27.1 

26.1 
26.0 

26.1 

26.1 

27.1 
26.0 

26.1 
26.0 

26.1 
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Table  AII-2  (cont.) 


SST  Condition 
Mean  SkinTemperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

JJ 

Mean 

90 

26.2 

26.8 

26.0 

28.2 

26.6 

25.6 

29.2 

27.0 

91 

26.1 

25.6 

25.5 

25.7 

92 

26.2 

25.7 

25.4 

25.8 

93 

26.1 

25.4 

25.5 

25.7 

94 

26.0 

25.6 

25.5 

25.7 

95 

26.0 

27.2 

25.7 

28.2 

26.5 

25.5 

28.9 

26.9 

96 

26.1 

25.7 

25.3 

25.7 

97 

26.1 

26.2 

25.3 

25.9 

98 

26.2 

26.6 

25.6 

26.1 

99 

26.1 

26.8 

25.5 

26.1 

100 

26.0 

27.8 

26.2 

27.8 

26.6 

25.3 

29.0 

27.0 

101 

26.1 

24.9 

25.4 

25.5 

102 

26.0 

25.7 

25.5 

25.7 

103 

25.9 

25.6 

26.0 

25.8 

104 

25.8 

26.0 

26.5 

26.1 

105 

25.8 

27.5 

25.7 

27.8 

26.4 

26.2 

29.1 

26.9 

106 

25.7 

25.5 

25.6 

25.6 

107 

25.7 

25.3 

25.4 

25.5 

108 

25.2 

25.4 

25.3 

109 

25.4 

25.6 

25.5 

110 

27.5 

26.1 

27.8 

26.7 

25.8 

29.3 

27.2 

1  1  1 

26.4 

25.8 

26.1 

112 

26.1 

25.9 

26.0 

113 

25.6 

26.0 

26.0 

25.9 

114 

25.7 

26.0 

25.9 

25.9 

115 

25.6 

27.1 

25.8 

27,8 

26.6 

25.7 

29.0 

26.8 

116 

25.6 

25.9 

25.5 

25.7 

117 

25.6 

26.0 

25.4 

25.7 

118 

25.6 

25.4 

25.7 

25.6 

119 

25.6 

25.9 

25.9 

25.8 

1  20 

25.7 

27.2 

26.0 

27.6 

26.5 

25.8 

28.8 

26.8 

121 

25.7 

26.1 

25.5 

25.8 

122 

25.7 

25.8 

25.7 

25.7 

1  23 

25.9 

25.5 

25.7 

25.7 

1  24 

25.9 

25.8 

25.6 

25.8 

125 

25.8 

27.2 

25.9 

27.9 

26.5 

25.1 

28.7 

26.7 

126 

25.9 

25.5 

24.9 

25.4 

127 

25.8 

25.8 

24.9 

25.5 

128 

25.8 

25.9 

25.1 

25.6 

129 

25.8 

25.6 

25.2 

25.5 

130 

25.8 

27.3 

25.3 

27.5 

26.4 

25.3 

28.9 

26.6 

131 

25.8 

25.1 

25.5 

25.5 

132 

25.8 

25.5 

25.4 

25.6 

133 

25.7 

25.8 

26.5 

26.0 

1  34 

25.7 

25.4 

25.9 

25.7 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-2  (cont.) 


SST  Condition 
Mean  SkinTemperatures 

123456789  I  Maan 


25.6 

27.2 

25.6 

27.3 

26.5 

26.2 

28.8 

26.8 

25.7 

26.0 

26.0 

25.9 

25.7 

26.1 

25.8 

25.9 

25.8 

25.7 

26.0 

25.8 

25.8 

26.1 

26.0 

26.0 

25.9 

27.2 

26.1 

27.6 

26.4 

25.8 

28.9 

26.8 

26.0 

25.8 

25.4 

25.7 

26.1 

25.4 

25.1 

25.5 

26.1 

25.3 

25.1 

25.5 

26.1 

25.3 

25.4 

25.6 

26.0 

27.0 

25.4 

27.7 

26.4 

25.6 

29.0 

26.7 

25.8 

25.8 

25.4 

25.7 

25.7 

26.0 

25.2 

25.6 

25.7 

25.9 

25.4 

25.7 

25.7 

25.8 

25.5 

25.7 

25.8 

27.0 

25.3 

27.7 

26.2 

25.4 

29.0 

26.6 

25.8 

24.6 

25.6 

25.3 

25.8 

24.6 

25.8 

25.4 

25.9 

25.0 

25.4 

25.4 

26.0 

25.3 

25.1 

25.5 

25.9 

27.1 

25.4 

27.7 

26.1 

25.0 

29.2 

26.6 

25.9 

25.4 

25.0 

25.4 

25.9 

25  3 

25.2 

25.5 

25.9 

24.7 

25.5 

25.4 

25.8 

24.9 

25.6 

25.4 

25.9 

27.0 

24.6 

27.7 

26.0 

25.7 

28.7 

26.5 

25.9 

24.4 

25.4 

25.2 

25.8 

25.0 

25.6 

25.5 

25.7 

24.9 

25.7 

25.4 

25.7 

25.0 

25.5 

25.4 

25.6 

26.7 

25.5 

27.6 

26.2 

25.4 

28.8 

26.5 

25.7 

25.8 

25.5 

25.7 

25.8 

25.6 

25.5 

25.6 

26.0 

25.5 

25.5 

25.7 

26.1 

25.6 

25.4 

25.7 

26.1 

26.8 

25.7 

27.7 

25.7 

25.2 

28.8 

26.6 

26.1 

26.0 

24.9 

25.7 

26.1 

26.0 

24.9 

25.7 

26.0 

25.6 

24.9 

25.5 

26.1 

25.3 

25.4 

25.6 

26.0 

26.8 

25.2 

27.7 

25.9 

25.3 

20.5 

25.3 

33.4 

25.1 

24.8 

27.8 

25.3 

25.0 

25.2 

25.6 

25.2 

25.4 

25.2 

25.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Table  AII-3 


Warm  Condition 
FingerTemperatures 


Time 

( minutes 

1 

1 

2 

3 

4 

5  6 

7 

8 

9 

Mean 

0 

23.3 

35.3 

31.8 

33.6 

29.8 

32.5 

29.9 

32.9 

31.1 

1 

22.8 

34.5 

31.6 

32.9 

29.6 

31.5 

29.6 

33.0 

30.7 

2 

22.5 

34.3 

31.8 

32.4 

28.7 

31.9 

28.7 

33.6 

30.5 

3 

22.4 

34.6 

33.1 

32.5 

28.8 

32.3 

28.4 

34.3 

30.8 

4 

22.0 

34.5 

34.1 

33.2 

28.8 

33.6 

28.2 

34.9 

31.2 

5 

22.5 

35.0 

33.9 

33.3 

29.1 

33.1 

29.9 

33.8 

31.3 

6 

23.3 

35.2 

32.8 

32.1 

29.1 

32.3 

30.8 

34.2 

31.2 

7 

23.9 

35.6 

32.5 

31.2 

28.7 

32.1 

30.2 

33.1 

30.9 

8 

24.2 

35.0 

31.7 

30.2 

28.1 

30.5 

31.4 

32.0 

30.4 

9 

23.7 

35.1 

31.7 

30.0 

27.6 

30.4 

32.9 

32.2 

30.5 

1  0 

23.0 

34.4 

30.7 

29.7 

27.1 

29.7 

32.1 

31.4 

29.8 

1  1 

22.8 

33.1 

29.9 

29.4 

27.1 

28.6 

30.8 

31.0 

!  29.1 

1  2 

22.2 

32.0 

29.4 

28.7 

26.2 

27.7 

30.2 

31.1 

28.4 

1  3 

21.8 

32.1 

29.9 

28.5 

25.9 

27.5 

30.5 

30.7 

28.4 

1  4 

21.8 

32.8 

31.2 

28.0 

25.8 

27.0 

30.7 

32.7 

28.8 

1  5 

22.2 

32.5 

30.8 

27.4 

26.2 

27.6 

31.1 

33.0 

28.9 

1  6 

22.3 

32.2 

30.9 

27.0 

26.8 

26.9 

31.7 

31.7 

28.7 

1  7 

22.0 

31.2 

32.9 

26.7 

27.1 

27.1 

31 .6 

31 .2 

28.7 

1  8 

21.6 

30.6 

33.5 

26.4 

26.7 

26.7 

30.5 

31.1 

28.4 

1  9 

21.6 

29.8 

33.5 

25.9 

26.2 

26.7 

31.9 

30.9 

28.3 

20 

21.0 

29.1 

32.5 

25.5 

26.7 

27.5 

31.7 

32.3 

28.3 

21 

20.9 

28.8 

32.0 

25.1 

30.3 

28.7 

31.3 

33.7 

28.9 

22 

21.4 

28.7 

32.5 

25.1 

32.1 

30.5 

32.3 

34.6 

29.7 

23 

21.5 

29.4 

32.8 

24.9 

32.5 

31.3 

33.6 

35.3 

30.2 

24 

21 .7 

32.5 

33.2 

25.2 

33.8 

30.4 

34.0 

35.3 

30.8 

25 

22.2 

32.6 

33.4 

26.8 

34.0 

30.8 

34.3 

34.9 

31 .1 

26 

22.1 

32.6 

32.6 

30.1 

34.0 

32.2 

34.7 

34.5 

31 .6 

27 

22.0 

32.8 

31.9 

31.9 

34.0 

33.3 

34.4 

34.2 

31.8 

28 

21 .8 

31 .9 

31 .2 

32.6 

33.6 

33.2 

34.5 

33.8 

31.6 

29 

21 .6 

30.7 

32.7 

32.1 

33.2 

33.7 

34.2 

33.5 

31.5 

30 

21.5 

29.8 

34.1 

31.4 

33.1 

34.0 

33.1 

34.3 

31.4 

31 

21.6 

29.8 

34.2 

30.6 

32.9 

33.4 

33.3 

35.0 

31.4 

32 

22.0 

30.7 

33.5 

29.5 

33.4 

33.3 

33.8 

34.5 

31.3 

33 

22.4 

30.1 

34.3 

29.6 

33.7 

32.8 

33.7 

34.2 

31 .4 

34 

22.4 

29.3 

34.3 

31 .2 

34.3 

31.9 

34.1 

34.0 

31.4 

35 

22.0 

28.8 

33.4 

32.6 

34.4 

31.3 

33.8 

34.5 

31.4 

36 

21.6 

28.4 

32.5 

32.5 

33.5 

31 .2 

32.5 

34.5 

30.8 

37 

21.2 

28.0 

31.6 

32.3 

32.1 

30.3 

31.8 

33.9 

30.2 

38 

21.0 

28.0 

31.6 

32.6 

31.2 

30.1 

32.1 

34.3 

30.1 

39 

20.7 

27.6 

31.0 

33.4 

30.1 

29.0 

31 .5 

32.9 

29.5 

40 

20.7 

27.2 

30.7 

28.9 

29.1 

28.2 

31 .7 

32.7 

28.7 

41 

20.8 

27.4 

30.2 

28.5 

29.1 

27.7 

32.6 

32.0 

28.5 

42 

21 .1 

27.2 

29.4 

27.5 

29.2 

26.6 

32.3 

31.3 

28.1 

43 

20.9 

26.9 

28.7 

27.0 

28.7 

26.0 

32.6 

31.3 

27.8 

44 

20.9 

26.7 

28.0 

26.3 

28.2 

25.9 

32.6 

31 .2 

27.5 

45 

20.8 

26.3 

27.5 

25.8 

28.0 

25.9 

31 .8 

31 .1 

27.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (cont.) 


Warm  Condition 
Finger  Temperatures 


Time 

(minutes, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

46 

20.8 

26.1 

27  A 

25.6 

29.9 

25.7 

31.7 

31.0 

27.3 

47 

20.8 

25.4 

26.9 

25.5 

30.5 

25.9 

31.7 

31.5 

27.3 

48 

20.9 

24.9 

26.6 

25.3 

31.3 

25.7 

31.7 

33.9 

27.5 

49 

21.2 

24.9 

26.6 

25.1 

32.7 

25.3 

31.3 

34.4 

27 .7 

50 

21.2 

25.1 

26.5 

24.6 

33.3 

25.0 

31.4 

35.0 

27.8 

51 

21.2 

25.7 

26.4 

24.6 

33.8 

25.3 

33.1 

35.4 

28.2 

52 

21.1 

25.9 

26.1 

24.4 

33.9 

25.4 

32.9 

35.4 

28.1 

53 

21 .3 

25.7 

26.2 

24.8 

33.7 

25.7 

32.7 

35.1 

28.2 

54 

21.1 

25.7 

26.5 

25.0 

33.8 

25.7 

32.5 

35.2 

28.2 

55 

21 .2 

25.3 

26.4 

25.0 

33.9 

25.8 

31.9 

35.4 

28.1 

56 

21 .3 

24.9 

26.2 

24.9 

33.5 

25.7 

30.9 

34.9 

27.8 

57 

21 .4 

24.6 

26.2 

24.8 

33.8 

25.7 

30.1 

34.9 

27.7 

58 

21.8 

24.9 

26.2 

24.5 

34.0 

25.7 

29.5 

34.9 

27.7 

59 

22.1 

24.7 

25.9 

24.2 

33.7 

25.5 

29.8 

33.7 

27.5 

60 

22.0 

24.5 

25.5 

23.8 

33.7 

25.3 

30.9 

36.5 

27.8 

61 

21.7 

24.1 

25.1 

23.5 

33.8 

25.2 

31.4 

33.0 

27.2 

62 

21.3 

23.8 

24.7 

23.3 

33.7 

25.4 

30.2 

33.1 

26.9 

63 

21.1 

23.6 

24.4 

23.5 

32.9 

25.6 

29.3 

33.2 

26.7 

64 

21.4 

23.6 

24.3 

23.2 

32.5 

26.1 

28.9 

34.1 

26.8 

65 

21.6 

23.4 

24.3 

23.2 

32.3 

27.2 

28.5 

34.2 

26.8 

66 

21 .8 

23.2 

24.2 

23.1 

31.6 

27.3 

28.8 

33.2 

26.7 

67 

21.9 

23.0 

24.1 

23.1 

30.8 

27.2 

29.3 

33.0 

26.6 

68 

22.3 

23.0 

24.1 

22.9 

30.6 

26.8 

28.8 

32.1 

26.3 

69 

21 .8 

23.1 

24.2 

22.8 

30.4 

26.1 

29.9 

32.3 

26.3 

70 

21.4 

23.0 

24.6 

22.3 

29.9 

25.2 

29.6 

31.4 

25.9 

71 

21.1 

22.7 

23.8 

22.3 

29.3 

25.3 

29.9 

31 .4 

25.7 

72 

20.9 

22.5 

23.3 

22.5 

26.6 

25.2 

31.2 

30.7 

25.6 

73 

20.6 

22.3 

23.1 

22.6 

28.1 

25.1 

30.9 

30.1 

25.4 

74 

20.9 

22.2 

23.0 

22.4 

27.6 

24.9 

30.4 

29.7 

25.1 

75 

21.0 

22.2 

23.2 

22.3 

27.1 

24.7 

30.3 

29-8 

25.1 

76 

21.3 

22.3 

23.1 

22.3 

26.7 

24.5 

30.1 

29.8 

25.0 

77 

21.0 

22.4 

23.0 

22.2 

26.4 

24.4 

31  .2 

30.6 

25.2 

78 

20.7 

22.4 

22.9 

22.1 

26.3 

24.4 

32.0 

30.4 

25.2 

79 

20.8 

22.5 

22.9 

22.1 

26.0 

24.5 

31 .2 

30.8 

25.1 

80 

20.3 

22.5 

22.9 

22.2 

25.7 

24.6 

30.9 

31.7 

25.1 

81 

20.3 

22.3 

22.9 

22.4 

25.7 

24.5 

30.4 

31.4 

25.0 

82 

20.3 

22.3 

22.9 

22.9 

25.3 

24.6 

29.9 

32.2 

25.1 

83 

20.8 

22.1 

22.9 

23.0 

25.2 

24.9 

29.8 

32.6 

25.2 

84 

21.1 

22.3 

23.0 

22.7 

24.8 

24.7 

31.4 

32.9 

25.4 

85 

21.3 

22.5 

23.0 

22.4 

25.0 

24.8 

32.7 

32.6 

25.5 

86 

21.3 

22.8 

22.9 

22.2 

25.3 

25.4 

32.7 

32.5 

25.6 

87 

21.0 

22.6 

22.8 

21 .9 

25.8 

26.2 

33.0 

32.1 

25.7 

88 

21.2 

22.6 

22.7 

22.0 

26.9 

29.5 

33.0 

31.2 

26.1 

89 

21.2 

22.4 

22.5 

22.1 

27.3 

30.6 

32.5 

31.1 

26.2 

90 

21 .0 

22.3 

22.6 

22.0 

27.0 

30.4 

33.0 

32.3 

26.3 

91 

21.2 

22.1 

22.6 

21 .9 

26.2 

30.0 

31.3 

32.5 

26.0 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (conk) 


Warm  Condition 
Finger  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

92 

21 .3 

21.8 

22.9 

21.7 

25.7 

29.2 

31.1 

32.9 

25.8 

93 

21.4 

21 .9 

23.3 

21.8 

25.9 

28.1 

31.2 

32.5 

25.8 

94 

21.5 

22.0 

23.6 

21.6 

26.0 

27.4 

31.6 

32.2 

25.7 

95 

21.5 

22.3 

23.9 

21.4 

26.5 

27.4 

31.5 

32.1 

25.8 

96 

21.6 

22.4 

23.7 

21.5 

26.3 

27.0 

31.0 

31.5 

25.6 

97 

21.5 

22.3 

23.2 

21.8 

26.0 

27.3 

30.4 

30.7 

25.4 

98 

21.1 

22.2 

22.8 

21.8 

25.6 

27.3 

31.0 

30.0 

25.2 

99 

20.8 

21.8 

22.8 

21.8 

25.1 

27.0 

31.3 

29.1 

25.0 

100 

20.9 

21.6 

22.9 

21.7 

24.5 

24.9 

30.6 

28.8 

24.5 

101 

21.0 

21 .8 

23.0 

21.6 

24.0 

24.7 

29.4 

28.6 

24.3 

102 

20.9 

22.0 

22.8 

21.4 

23.7 

24.6 

28.9 

28.8 

24.1 

103 

20.8 

22.4 

22.6 

21 .2 

23.5 

24.5 

29.7 

29.1 

24.2 

1  04 

20.7 

22.5 

23.7 

21.2 

23.9 

24.3 

29.2 

29.0 

24.3 

1  05 

20.6 

22.4 

22.7 

21 .4 

24.1 

24.1 

29.7 

30.4 

24.4 

106 

20.4 

22.4 

22.7 

21.5 

24.1 

24.0 

29.3 

31.9 

24.5 

107 

20.6 

22.6 

22.9 

21.6 

24.2 

23.8 

28.9 

31.7 

24.5 

108 

20.7 

22.3 

23.0 

21.6 

24.2 

24.0 

28.4 

31.6 

24.5 

109 

21.1 

22.1 

23.0 

21.5 

24.2 

24.1 

28.3 

32.2 

24.6 

110 

21.6 

22.2 

23.0 

21.5 

24.3 

23.9 

28.8 

32.9 

24.8 

1  1  1 

21.6 

22.5 

23.2 

21.3 

24.2 

24.0 

28.7 

33.7 

24.9 

112 

21.7 

22.6 

23.4 

21.1 

24.3 

23.9 

29.8 

33.2 

25.0 

113 

21.7 

22.7 

23.2 

21.2 

24.3 

23.9 

29.4 

32.5 

24.9 

114 

21.4 

22.6 

23.2 

21.3 

24.4 

23.7 

29.5 

31 .9 

24.8 

115 

21.1 

22.4 

22.8 

21.4 

24.5 

23.5 

29.0 

31 .6 

24.5 

116 

20.9 

22.3 

22.3 

21 .4 

24.5 

23.7 

28.8 

31.5 

24.4 

117 

21.1 

22.0 

22.4 

21.4 

24.6 

23.7 

28.2 

31.0 

24.3 

118 

21.2 

21.7 

22.6 

21.3 

24.2 

23.7 

27.7 

32.1 

24.3 

119 

21.3 

21.8 

22.9 

21.1 

24.0 

24.4 

27.9 

33.5 

24.6 

120 

21.5 

21.9 

22.8 

21.0 

23.9 

24.7 

28.5 

34.5 

24.9 

121 

21.2 

22.0 

22.7 

20.9 

24.0 

24.3 

28.3 

34.1 

24.7 

122 

21 .2 

22.1 

22.6 

21 .0 

24.0 

24.0 

28.0 

33.1 

24.5 

1  23 

21 .2 

22.1 

22.7 

21 .0 

24.2 

23.6 

27.5 

32.4 

24.3 

1  24 

21 .4 

22.0 

22.5 

21 .4 

24.2 

23.3 

26.8 

31  .2 

24.1 

125 

21.4 

22.1 

22.1 

21 .2 

24.1 

23.3 

26.3 

30.8 

23.9 

126 

21.4 

21.7 

22.0 

21.5 

23.9 

23.6 

26.0 

30.0 

23.8 

127 

21 .3 

21.4 

22.1 

21.6 

23.7 

23.7 

26.5 

29.9 

23.8 

128 

21.5 

21.4 

22.2 

21.6 

23.4 

23.4 

26.4 

29.7 

23.7 

129 

21.2 

21.6 

22.4 

21 .3 

23.3 

23.9 

26.1 

29.4 

23.7 

130 

21.1 

21.8 

22.5 

21.3 

23.4 

22.9 

26.9 

29.1 

23.6 

131 

21 .0 

21.9 

22.6 

21.3 

23.4 

23.0 

26.3 

28.3 

23.5 

132 

21.1 

22.0 

22.4 

21 .3 

23.3 

23.0 

26.3 

28.1 

23.4 

133 

20.6 

23.1 

22.5 

21 .4 

23.5 

23.2 

26.2 

27.7 

23.5 

134 

20.5 

23.2 

22.2 

21 .3 

23.2 

23.0 

26.1 

27.6 

23.4 

135 

20.7 

22.3 

22.1 

21.2 

22.9 

22.8 

26.8 

29.0 

23.5 

1  36 

21 .0 

22.2 

22.4 

21 .1 

22.8 

22.9 

25.8 

30.6 

23.6 

137 

21 .4 

22.1 

22.6 

21 .0 

22.8 

22.9 

26.7 

31.5 

23.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (cont.) 


i 


Warm  Condition 
Finger  Temperatures 


Time 

( minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

138 

21.6 

22.2 

22.9 

20.9 

23.2 

23.0 

26.1 

30.3 

23.8 

139 

21.2 

22.4 

24.3 

21.0 

23.1 

23.1 

26.2 

29.8 

23.9 

140 

21.5 

22.4 

25.4 

21.1 

23.0 

23.4 

26.2 

28.9 

24.0 

141 

21.3 

22.5 

25.8 

21.3 

23.1 

23.1 

25.8 

28.4 

23.9 

142 

20.6 

22.4 

25.8 

21.3 

22.8 

23.4 

25.6 

27.9 

23.7 

143 

20.4 

22.3 

25.9 

21.2 

22.6 

23.6 

25.4 

27.8 

23.7 

144 

20.6 

22.0 

26.1 

21.1 

22.5 

23.3 

25.4 

27  7 

23.6 

145 

21.1 

21.9 

26.3 

21.0 

22.5 

23.2 

25.4 

27.5 

23.6 

146 

21.1 

21 .9 

21 A 

20.7 

22.2 

23.1 

25.4 

27.0 

23.6 

147 

21.2 

22.1 

28.1 

20.8 

22.2 

23.2 

26.4 

26.4 

23.8 

148 

21.0 

22.2 

28.8 

20.8 

22.4 

23.2 

26.5 

25.8 

23.8 

149 

20.8 

22.4 

29.0 

21.0 

22.5 

23.1 

26.4 

25.5 

23.8 

150 

20.5 

22.4 

29.0 

21.3 

22.3 

22.9 

27.1 

25.7 

23.9 

151 

20.3 

22.1 

28.8 

21.1 

22.1 

22.7 

26.8 

25.6 

23.7 

152 

20.2 

21.8 

27.7 

21.3 

22.0 

22.6 

26.4 

26.5 

23.6 

153 

20.3 

21.5 

27.0 

20.9 

21.9 

22.6 

27.0 

25.9 

23.4 

154 

20.8 

21.4 

26.5 

20.9 

21.4 

22.4 

27.3 

26.4 

23.4 

155 

20.9 

21.5 

26.3 

21.1 

21.4 

22.4 

27.1 

25.9 

23.3 

156 

21 .1 

21.7 

26.7 

21.0 

21.5 

22.4 

26.7 

25.4 

23.3 

157 

20.9 

21.7 

26.6 

21.0 

21.5 

22.7 

26.2 

25.2 

23.2 

158 

21.1 

21.7 

25.7 

21.1 

21.7 

23.5 

26.1 

25.2 

23.3 

159 

20.3 

21.6 

25.3 

21.1 

21.8 

23.2 

25.9 

25.3 

23.1 

20.3 

21.6 

24.9 

21.1 

21.8 

23.1 

27.1 

25.6 

23.2 

161 

20.3 

21.5 

24.8 

21.0 

21.6 

22.1 

29.5 

26.4 

23.4 

162 

20.6 

21.3 

24.6 

20.9 

21.5 

22.1 

29.1 

26.4 

23.3 

1  63 

20.9 

21.3 

24.4 

20.7 

21.3 

22.3 

28.4 

26.7 

23.3 

1  64 

20.7 

21.8 

24.2 

20.8 

21.2 

22.4 

28.1 

26.1 

23.2 

165 

20.6 

21 .9 

24.1 

20.7 

21.3 

22.5 

27.7 

25.6 

23.1 

166 

20.7 

22.2 

23.8 

20.7 

21.6 

22.7 

27.7 

26.1 

23.2 

167 

20.7 

22.1 

23.8 

20.7 

21.6 

22.6 

27.9 

26.0 

23.2 

168 

20.4 

22.0 

23.8 

20.8 

21 .8 

22.5 

27.9 

25.7 

23.1 

169 

20.4 

21.7 

23.7 

20.6 

21.8 

22.4 

28.2 

25.3 

23.0 

170 

20.7 

21.5 

23.9 

20.6 

22.0 

22.4 

28.2 

25.6 

23.1 

171 

21.3 

21.8 

23.7 

21.1 

22.2 

22.4 

29.7 

25.4 

23.5 

1  72 

21.5 

21.8 

23.8 

20.8 

22.0 

22.4 

30.8 

24.9 

23.5 

173 

21.2 

21 .6 

24.1 

21 .0 

22.0 

22.4 

31 .0 

24.9 

23.5 

1  74 

21 .2 

21 .8 

24.1 

21 .0 

22.2 

22.4 

30.7 

24.4 

23.5 

1  75 

20.7 

22.1 

23.8 

22.3 

22.6 

30.2 

24.1 

23.7 

176 

20.5 

22.1 

23.4 

22.3 

22.4 

29.7 

23.4 

1  77 

20.6 

21.9 

23.1 

22.3 

22.2 

29.4 

23.3 

1  78 

20.4 

21.2 

22.8 

22.1 

21.9 

29.3 

23.0 

1  79 

35.3 

21.5 

22.4 

21.9 

21.8 

29.4 

25.4 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Table  AII-3  (cont.) 


Cold  Condition 
Finger  Temperatures 


Time 

(minutes 

I' 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

0 

28.4 

30.5 

32.7 

35.7 

33.2 

23.3 

29.9 

35.1 

22.3 

30.1 

1 

25.1 

29.4 

29.6 

34.1 

32.3 

23.3 

28.9 

33.0 

0.0 

26.2 

2 

22.5 

27.6 

30.8 

32.2 

28.9 

22.5 

27.0 

30.1 

0.0 

24.6 

3 

20.9 

27.8 

30.9 

31 .9 

25.8 

22.1 

25.3 

30.5 

0.0 

23.9 

41 

20.8 

27.7 

30.2 

31.9 

25.3 

22.7 

23.4 

30.4 

0.0 

23.6 

5 

19.7 

27.4 

25.5 

30.7 

23.9 

22.5 

21 .6 

29.3 

21.0 

24.6 

6 

19.5 

26.9 

23.3 

29.0 

22.7 

21 .8 

20.4 

28.1 

0.0 

21.3 

7 

18.2 

25.7 

22.3 

27.3 

19.6 

20.6 

18.7 

26.4 

0.0 

19.9 

8 

17.2 

21.9 

21.5 

26.1 

17.7 

19.9 

18.8 

27.0 

0.0 

18.9 

9 

15.6 

19.5 

20.3 

24.6 

16.7 

18.1 

18.7 

26.9 

0.0 

17.8 

1  0 

15.1 

17.9 

18.6 

22.8 

15.5 

17.0 

17.3 

24.3 

14.6 

18.1 

1  1 

17.0 

16.1 

17.8 

21.5 

15.8 

15.7 

16.2 

23.3 

0.0 

15.9 

1  2 

17.4 

14.3 

17.2 

20.5 

16.7 

14.7 

14.9 

21.1 

0.0 

15.2 

1  3 

16.9 

13.2 

16.6 

18.0 

17.0 

13.8 

14.2 

19.5 

0.0 

14.4 

1  4 

17.1 

13.2 

16.6 

16.9 

15.4 

13.6 

13.9 

17.5 

0.0 

13.8 

1  5 

15.7 

12.9 

16.8 

15.4 

14.2 

14.1 

13.8 

16.3 

11.0 

14.5 

1  6 

15.1 

13.2 

16.2 

16.6 

12.8 

14.6 

12.9 

16.4 

0.0 

13.1 

1  7 

15.3 

13.8 

16.3 

16.7 

13.7 

14.0 

12.5 

16.5 

0.0 

13.2 

1  8 

14.7 

13.2 

16.3 

17.1 

14.7 

13.7 

12.4 

16.5 

0.0 

13.2 

1  9 

15.1 

14.1 

17.6 

16.8 

14.4 

14.4 

12.3 

15.8 

0.0 

13.4 

20 

15.2 

13.8 

18.3 

16.6 

12.7 

14.7 

12.2 

15.9 

13.9 

14.8 

21 

15.2 

14.1 

18.4 

15.9 

11.8 

14.9 

11.8 

16.1 

0.0 

13.1 

22 

15.6 

14.6 

18.5 

15.3 

10.9 

15.3 

11.9 

16.4 

0.0 

13.2 

23 

16.4 

15.0 

18.7 

15.2 

10.2 

15.4 

11.5 

16.8 

0.0 

13.2 

24 

16.4 

15.4 

19.0 

15.8 

10.0 

15.5 

1 1 .1 

17.2 

0.0 

13.4 

25 

16.5 

15.8 

19.0 

16.7 

10.3 

15.8 

11.2 

17.6 

13.8 

15.2 

26 

16.8 

16.0 

18.9 

17.6 

13.0 

16.1 

1 1.4 

17.8 

0.0 

14.2 

27 

16.4 

16.4 

19.1 

17.8 

14.9 

16.4 

11.8 

18.0 

0.0 

14.5 

28 

15.8 

16.7 

19.1 

19.6 

15.4 

16.8 

12.0 

18.2 

0.0 

14.8 

29 

16.7 

16.9 

19.3 

20.3 

15.4 

17.1 

12.1 

18.4 

0.0 

15.1 

30 

17.1 

17.1 

18.8 

20.6 

14.9 

17.3 

12.2 

18.7 

12.4 

16.6 

31 

16.8 

16.6 

15.5 

19.4 

14.6 

17.0 

11.6 

17.0 

0.0 

14.3 

32 

13.9 

15.4 

14.9 

18.0 

13.6 

16.2 

10.6 

16.9 

0.0 

13.3 

33 

14.6 

15.9 

16.3 

18.0 

0.0 

16.6 

10.1 

17.3 

0.0 

12.1 

34 

15.2 

16.2 

15.1 

17.8 

0.0 

17.0 

10.4 

17.6 

0.0 

12.1 

35 

15.8 

16.3 

15.7 

17.4 

0.0 

17.0 

10.6 

16.8 

15.2 

13.9 

36 

14.0 

16.4 

14.6 

16.4 

0.0 

15.9 

12.1 

16.9 

0.0 

11.8 

37 

14.6 

15.4 

14.1 

15.7 

0.0 

15.5 

11.3 

16.1 

0.0 

1 1.4 

38 

15.4 

13.7 

13.7 

14.7 

0.0 

14.5 

11.6 

15.1 

0.0 

11.0 

39 

14.1 

12.6 

13.4 

16.8 

0.0 

13.0 

11.2 

14.4 

0.0 

10.6 

40 

13.2 

11.2 

12.5 

17.4 

0.0 

11.7 

11.6 

14.7 

9.5 

11.3 

41 

11.6 

10.0 

1 1.6 

17.2 

0.0 

11.6 

12.0 

15.1 

0.0 

9.9 

42 

12.3 

9.9 

11.0 

17.1 

0.0 

11.7 

11.8 

15.4 

0.0 

9.9 

43 

12.6 

10.8 

11.5 

15.0 

0.0 

11.5 

11.9 

14.7 

0.0 

9.8 

44 

12.1 

10.6 

12.5 

14.2 

0.0 

11.5 

10.6 

13.3 

0.0 

9.4 

45 

11.9 

11.1 

13.2 

13.3 

0.0 

11.0 

10.1 

13.1 

10.0 

10.4 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


2-29 


Table  AII-3  (cont.) 


Cold  Condition 
Finger  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

46 

11.9 

11.7 

12.9 

12.1 

0.0 

10.6 

11.4 

12.1 

0.0 

9.2 

47 

12.8 

11.4 

12.4 

11.1 

0.0 

11.3 

11.6 

10.4 

0.0 

9.0 

48 

14.1 

11.1 

12.6 

9.4 

0.0 

11.8 

12.6 

12.1 

0.0 

9.3 

49 

13.2 

11.2 

13.7 

11.2 

0.0 

12.3 

11.5 

12.0 

0.0 

9.5 

50 

15.8 

11.1 

14.4 

11.7 

0.0 

12.8 

10.7 

11.9 

15.0 

11.5 

51 

15.4 

11.0 

15.0 

12.5 

0.0 

13.2 

11.1 

11.2 

0.0 

9.9 

52 

15.7 

11.0 

14.1 

12.2 

0.0 

13.5 

12.7 

11.1 

0.0 

10.0 

53 

15.9 

11.2 

16.1 

12.1 

0.0 

13.7 

12.1 

11.6 

0.0 

10.3 

54 

16.4 

12.5 

17.7 

11.8 

0.0 

14.0 

11.7 

13.2 

0.0 

10.8 

55 

16.8 

13.0 

18.2 

12.6 

0.0 

14.4 

12.2 

14.7 

15.6 

13.1 

56 

17.1 

13.5 

18.6 

14.2 

0.0 

14.7 

12.3 

15.8 

0.0 

11.8 

57 

16.4 

14.2 

19.1 

14.6 

0.0 

14.9 

12.4 

16.6 

0.0 

12.0 

58 

16.7 

14.7 

19.5 

15.8 

0.0 

15.0 

12.5 

17.0 

0.0 

12.4 

59 

17.0 

15.1 

19.7 

16.6 

0.0 

15.3 

12.6 

17.4 

0.0 

12.6 

60 

15.5 

15.5 

19.8 

18.3 

0.0 

15.6 

12.6 

17.7 

16.9 

14.7 

61 

13.9 

15.6 

19.1 

18.8 

0.0 

16.0 

11.3 

17.4 

0.0 

12.5 

62 

15.1 

14.2 

16.1 

15.8 

0.0 

15.5 

10.7 

17.4 

0.0 

11.6 

63 

14.7 

14.7 

15.5 

14.1 

0.0 

14.8 

9.5 

17.4 

0.0 

1 1 .2 

64 

15.3 

15.7 

17.2 

11.0 

0.0 

15.3 

9.5 

15.7 

0.0 

11.1 

65 

13.8 

16.2 

17.1 

10.0 

0.0 

15.5 

10.2 

16.0 

18.7 

13.1 

66 

14.3 

15.8 

16.6 

13.3 

0.0 

15.8 

10.1 

16.3 

0.0 

11.4 

67 

14.4 

13.7 

15.3 

14.6 

0.0 

16.0 

10.1 

16.4 

0.0 

11.2 

68 

13.5 

11.8 

14.7 

13.9 

0.0 

15.8 

11.4 

16.7 

0.0 

10.9 

69 

12.6 

10.9 

14.0 

14.2 

0.0 

15.4 

11.0 

16.0 

0.0 

10.5 

70 

11.3 

9.7 

12.4 

12.4 

0.0 

14.5 

10.3 

16.1 

1 1 .2 

10.9 

71 

11.6 

9.1 

11.7 

11.5 

0.0 

12.9 

10.5 

16.5 

0.0 

9.3 

72 

12.7 

10.2 

11.7 

9.7 

0.0 

1 1 .7 

10.7 

16.6 

0.0 

9.3 

73 

12.4 

10.5 

12.5 

9.2 

0.0 

1 1 .2 

10.5 

15.5 

0.0 

9.1 

74 

12.1 

10.2 

12.6 

12.6 

0.0 

11.5 

9.6 

16.0 

0.0 

9.4 

75 

12.2 

10.3 

12.2 

12.9 

0.0 

11.4 

9.0 

14.9 

9.6 

10.3 

76 

13.5 

10.5 

11.8 

13.3 

0.0 

10.9 

8.1 

13.8 

0.0 

9.1 

77 

15.8 

10.7 

12.4 

12.5 

0.0 

11.0 

9.6 

12.9 

o.o 

9.4 

78 

16.1 

11.1 

14.0 

11.8 

0.0 

11.5 

9.8 

12.6 

0.0 

9.7 

79 

14.6 

11.6 

13.6 

12.5 

0.0 

11.9 

10.0 

13.0 

0.0 

9.7 

80 

14.1 

12.1 

15.0 

14.8 

0.0 

12.4 

10.2 

11.7 

10.7 

1 1 .2 

81 

14.0 

12.5 

16.1 

14.1 

0.0 

12.8 

9.9 

11.6 

0.0 

10.1 

82 

15.1 

13.0 

16.7 

13.0 

0.0 

13.3 

9.5 

12.4 

0.0 

10.3 

83 

17.1 

13.5 

16.8 

13.3 

0.0 

13.8 

9.5 

12.0 

0.0 

10.7 

84 

17.3 

13.9 

16.6 

13.0 

0.0 

14.2 

10.4 

12.6 

0.0 

10.9 

85 

18.7 

14.3 

17.2 

15.5 

0.0 

14.5 

13.1 

13.3 

16.9 

13.7 

86 

15.5 

14.7 

17.6 

17.0 

0.0 

14.9 

14.2 

12.2 

0.0 

11.8 

87 

15.4 

15.0 

18.2 

17.9 

0.0 

15.2 

14.9 

12.2 

0.0 

12.1 

88 

15.4 

14.6 

18.4 

18.6 

0.0 

15.5 

14.7 

12.7 

0.0 

12.2 

89 

15.6 

15.0 

18.3 

19.2 

0.0 

15.8 

14.4 

13.2 

0.0 

12.4 

90 

15.9 

15.2 

16.5 

19.1 

0.0 

16.1 

15.1 

13.9 

15.2 

14.1 

91 

14.1 

15.4 

17.4 

16.5 

0.0 

16.3 

14.6 

13.3 

0.0 

12.0 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (cont.) 


Cold  Condition 
Finger  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

92 

13.4 

15.6 

17.1 

14.4 

0.0 

15.7 

13.6 

13.2 

0.0 

11.4 

93 

13.9 

15.8 

14.7 

16.5 

0.0 

15.7 

13.3 

13.7 

0.0 

11.5 

94 

14.7 

15.8 

15.3 

17.2 

0.0 

15.8 

13.3 

14.0 

0.0 

11.8 

95 

14.2 

15.8 

16.5 

16.4 

0.0 

15.8 

15.1 

13.7 

14.4 

13.5 

96 

13.8 

14.7 

17.2 

14.5 

0.0 

15.8 

13.9 

13.8 

0.0 

11.5 

97 

13.8 

13.7 

16.6 

13.7 

0.0 

15.3 

14.8 

13.2 

0.0 

11.2 

98 

12.8 

12.7 

16.0 

12.5 

0.0 

15.5 

14.4 

12.2 

0.0 

10.7 

99 

11.6 

12.2 

15.2 

11.2 

0.0 

15.5 

13.1 

11.9 

0.0 

10.1 

100 

1 1 .7 

12.2 

14.4 

9.1 

0.0 

15.1 

12.2 

10.7 

11.3 

10.7 

101 

11.3 

12.1 

13.4 

11.3 

0.0 

14.5 

11.4 

12.0 

0.0 

9.6 

102 

11.1 

11.8 

13.8 

11.0 

0.0 

13.2 

10.5 

12.2 

0.0 

9.3 

103 

10.2 

11.5 

12.2 

11.9 

0.0 

12.7 

11.1 

11.8 

0.0 

9.0 

1  04 

10.6 

11.6 

12.1 

10.8 

0.0 

12.5 

11.4 

11.1 

0.0 

8.9 

105 

11.0 

11.6 

12.9 

10.2 

0.0 

12.8 

10.8 

11.0 

8.0 

9.8 

106 

11.6 

10.9 

12.5 

12.0 

0.0 

12.3 

10.2 

10.8 

0.0 

8.9 

107 

12.5 

10.9 

12.2 

13.8 

0.0 

12.0 

10.2 

11.2 

0.0 

9.2 

108 

11.6 

11.3 

12.3 

12.4 

0.0 

12.3 

12.0 

10.9 

0.0 

9.2 

109 

11.5 

11.6 

11.7 

13.9 

0.0 

12.5 

12.7 

11.6 

0.0 

9.5 

110 

10.8 

12.2 

12.9 

15.8 

0.0 

12.7 

13.4 

13.2 

10.0 

11.2 

1  1  1 

14.6 

12.6 

14.6 

16.8 

0.0 

12.8 

13.8 

15.1 

0.0 

11.1 

112 

15.0 

13.3 

15.7 

16.8 

0.0 

13.0 

14.0 

16.3 

0.0 

11.6 

113 

14.3 

14.0 

15.7 

17.1 

0.0 

13.4 

14.3 

16.9 

0.0 

11.7 

114 

13.9 

14.4 

15.0 

16.1 

0.0 

14.0 

15.2 

17.3 

0.0 

11.8 

115 

14.2 

14.5 

15.0 

16.7 

0.0 

14.5 

15.6 

17.5 

13.3 

13.5 

116 

14.8 

14.2 

15.4 

17.5 

0.0 

14.9 

15.8 

17.7 

0.0 

12.3 

117 

14.8 

14.7 

15.8 

17.9 

0.0 

15.4 

16.1 

17.9 

0.0 

12.5 

118 

14.4 

15.0 

16.1 

18.5 

0.0 

15.8 

16.1 

17.9 

0.0 

12.6 

119 

14.6 

15.2 

15.8 

19.3 

0.0 

16.2 

15.7 

18.2 

0.0 

12.8 

120 

15.1 

15.5 

14.6 

20.1 

0.0 

16.5 

15.9 

18.5 

14.6 

14.5 

121 

13.7 

15.5 

12.1 

18.9 

0.0 

16.8 

14.1 

17.8 

0.0 

12.1 

122 

13.1 

15.0 

11.6 

15.9 

0.0 

16.3 

13.0 

15.4 

0.0 

1 1  .1 

123 

13.3 

15.3 

13.9 

14.8 

0.0 

15.0 

13.5 

16.0 

0.0 

11.3 

124 

13.9 

15.4 

12.7 

14.2 

0.0 

15.0 

13.5 

16.4 

0.0 

11.2 

125 

13.4 

15.5 

12.5 

16.4 

0.0 

15.3 

14.8 

16.4 

15.9 

13.4 

126 

12.9 

14.6 

13.4 

17.0 

0.0 

15.4 

14.7 

15.7 

0.0 

11.5 

127 

12.7 

15.8 

14.1 

17.6 

0.0 

15.3 

13.8 

16.0 

0.0 

11.7 

128 

13.5 

14.8 

12.4 

17.6 

0.0 

15.8 

13.3 

16.3 

0.0 

11.5 

129 

11.6 

13.1 

11.6 

16.0 

0.0 

14.3 

13.6 

16.5 

0.0 

10.7 

130 

11.4 

11.8 

10.7 

17.2 

0.0 

13.3 

11.8 

16.1 

12.9 

11.7 

131 

10.9 

12.0 

10.1 

17.6 

0.0 

12.7 

10.5 

15.5 

0.0 

9.9 

1  32 

11.6 

12.2 

9.0 

16.6 

0.0 

11.9 

1 1 .1 

14.5 

0.0 

9.7 

1  33 

12.0 

12.0 

8.9 

16.6 

0.0 

12.2 

10.6 

12.4 

0.0 

9.4 

134 

11.6 

11.8 

10.2 

13.5 

0.0 

12.4 

0.0 

13.0 

0.0 

8.1 

135 

11.2 

11.7 

10.0 

13.0 

0.0 

12.9 

0.0 

13.2 

11.7 

9.3 

136 

12.7 

11.9 

10.1 

1 1 .1 

0.0 

12.9 

0.0 

13.1 

0.0 

8.0 

137 

13.6 

12.1 

10.2 

1 1 .7 

0.0 

12.5 

0.0 

12.9 

0.0 

8.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (cont.) 


Cold  Condition 
Finger  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

138 

11.7 

12.4 

1 1 .1 

9.9 

0.0 

12.5 

0.0 

11.7 

0.0 

7.7 

139 

14.4 

12.8 

12.8 

12.3 

0.0 

12.8 

11.0 

13.1 

0.0 

9.9 

140 

16.3 

13.2 

13.8 

14.5 

0.0 

11.8 

12.6 

14.6 

11.5 

12.0 

141 

17.0 

13.6 

13.9 

13.8 

0.0 

11.9 

13.6 

15.7 

0.0 

11.1 

142 

17.3 

14.0 

15.8 

13.9 

0.0 

12.5 

14.3 

16.3 

0.0 

11.6 

143 

16.1 

14.4 

17.1 

13.2 

0.0 

13.2 

14.8 

16.9 

0.0 

11.7 

144 

17.6 

14.3 

17.3 

12.1 

0.0 

14.0 

15.4 

17.1 

0.0 

12.0 

145 

18.2 

14.6 

18.2 

14.0 

0.0 

14.9 

15.8 

17.1 

15.2 

14.2 

146 

18.3 

14.9 

18.9 

15.9 

0.0 

15.7 

16.2 

17.1 

0.0 

13.0 

147 

18.1 

15.2 

19.1 

16.5 

0.0 

16.4 

16.5 

16.9 

0.0 

13.2 

148 

15.5 

15.5 

18.9 

17.6 

0.0 

17.0 

16.8 

17.2 

0.0 

13.2 

149 

15.8 

15.2 

19.3 

18.3 

0.0 

17.5 

17.1 

17.5 

0.0 

13.4 

150 

16.0 

15.3 

17.5 

18.8 

0.0 

17.9 

16.8 

17.8 

15.8 

15.1 

151 

14.0 

15.5 

15.4 

17.3 

0.0 

18.4 

14.1 

16.1 

0.0 

12.3 

152 

14.2 

15.8 

14.8 

15.1 

0.0 

18.4 

13.4 

14.9 

0.0 

11.8 

14.5 

16.0 

13.8 

16.5 

0.0 

16.7 

13.4 

15.4 

0.0 

11.8 

154 

15.3 

16.0 

11.9 

18.0 

0.0 

17.2 

14.8 

15.8 

0.0 

12.1 

155 

14.1 

16.8 

13.6 

18.3 

0.0 

17.4 

14.9 

15.7 

16.3 

14.1 

156 

14.2 

15.0 

14.6 

17.5 

0.0 

17.4 

13.2 

15.3 

0.0 

11.9 

157 

13.8 

13.6 

14.2 

17.1 

0.0 

16.5 

12.3 

15.7 

0.0 

11.5 

158 

13.2 

11.9 

14.5 

15.0 

0.0 

17.4 

11.2 

15.6 

0.0 

11.0 

159 

12.6 

11.7 

14.0 

13.8 

0.0 

17.6 

10.7 

14.8 

0.0 

10.6 

11.3 

12.6 

13.4 

11.5 

0.0 

15.9 

10.7 

14.3 

14.4 

11.6 

161 

11.8 

12.7 

12.3 

10.1 

0.0 

15.3 

11.6 

12.5 

0.0 

9.6 

162 

12.3 

12.4 

11.5 

12.8 

0.0 

13.6 

10.8 

12.4 

0.0 

9.5 

163 

11.2 

12.4 

10.8 

13.2 

0.0 

12.4 

10.9 

13.5 

0.0 

9.4 

1  64 

10.8 

12.5 

11.4 

13.5 

0.0 

12.2 

10.2 

13.4 

0.0 

9.3 

165 

10.8 

12.3 

11.1 

13.7 

0.0 

12.3 

9.7 

13.2 

12.6 

10.6 

166 

14.1 

12.6 

11.0 

12.7 

0.0 

12.1 

1 1 .0 

13.4 

0.0 

9.7 

167 

14.6 

13.0 

10.8 

12.5 

0.0 

11.5 

13.1 

13.3 

0.0 

9.9 

168 

13.7 

13.4 

11.6 

12.5 

0.0 

11.4 

14.4 

14.0 

0.0 

10.1 

169 

13.7 

13.8 

11.8 

14.8 

0.0 

11.7 

15.1 

15.0 

0.0 

10.7 

170 

13.6 

14.2 

12.4 

16.6 

0.0 

11.9 

15.9 

15.4 

11.0 

12.3 

171 

14.5 

14.5 

14.6 

17.7 

0.0 

12.0 

16.5 

15.5 

0.0 

1 1 .7 

172 

15.0 

14.9 

16.4 

18.0 

0.0 

12.6 

17.0 

15.8 

0.0 

12.2 

173 

16.3 

15.2 

17.7 

17.9 

0.0 

13.4 

17.3 

15.7 

0.0 

12.6 

1  74 

17.0 

15.6 

18.4 

18.7 

0.0 

14.5 

17.6 

15.8 

0.0 

13.1 

1  75 

16.2 

15.9 

18.9 

19.3 

0.0 

15.5 

17.9 

15.9 

13.5 

14.8 

176 

14.5 

16.2 

19.1 

18.1 

0.0 

16.3 

16.8 

14.7 

0.0 

12.9 

177 

13.8 

16.5 

19.3 

15.0 

0.0 

16.6 

13.6 

15.8 

0.0 

12.3 

178 

13.4 

16.7 

17.3 

16.9 

0.0 

15.1 

12.9 

16.7 

0.0 

12.1 

179 
1  80 

12.3 

16.7 

15.5 

17.0 

0.0 

15.7 

14.0 

17.0 

0.0 

12.0 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-3  (cont) 


SST  Condition 
Finger  Temperatures 


77/nd  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes  1 

0 

32.2 

29.0 

33.3 

26.4 

34.2 

33.6 

31.5 

1 

28.3 

26.6 

34.1 

29.7 

2 

27.7 

27.1 

23.8 

27.9 

33.0 

27.9 

3 

27.1 

26.0 

23.6 

28.0 

31.0 

27.1 

4 

26.7 

24.2 

23.4 

30.7 

26.3 

5 

26.3 

22.8 

22.7 

30.3 

29.6 

26.3 

6 

25.3 

21.1 

22.0 

28.9 

24.3 

7 

24.5 

19.9 

20.6 

18.4 

27.0 

22.2 

22.1 

8 

23.0 

18.9 

20.0 

17.6 

24.7 

23.0 

21.2 

9 

21.3 

19.0 

20.2 

15.7 

23.0 

22.3 

20.3 

1  0 

19.3 

18.0 

18.9 

14.4 

21.8 

21.8 

16.8 

18.7 

1  1 

17.4 

17.5 

16.4 

21.8 

19.9 

18.6 

1  2 

16.8 

16.7 

16.7 

18.1 

20.7 

18.5 

17.9 

1  3 

16.9 

15.7 

15.8 

17.3 

19.2 

17.4 

17.1 

1  4 

16.6 

14.8 

14.5 

17.0 

18.1 

16.2 

16.2 

1  5 

15.5 

13.8 

13.4 

16.0 

18.0 

15.0 

15.2 

15.3 

1  6 

15.5 

12.7 

12.3 

14.6 

16.9 

13.9 

14.3 

1  7 

15.8 

12.0 

11.3 

14.6 

17.8 

14.5 

14.3 

1  8 

16.3 

13.1 

11.5 

16.5 

18.0 

14.2 

14.9 

1  9 

17.1 

13.4 

12.9 

17.8 

17.8 

14.4 

15.6 

20 

17.2 

12.9 

13.6 

18.7 

18.0 

14.0 

19.3 

16.2 

21 

17.4 

12.7 

14.2 

19.2 

17.6 

14.7 

16.0 

22 

17.7 

12.8 

14.2 

19.5 

17.0 

15.5 

16.1 

23 

18.0 

12.7 

13.7 

19.7 

16.7 

15.9 

16.1 

24 

18.3 

12.7 

13.3 

19.9 

16.1 

16.4 

16.1 

25 

17.9 

13.1 

13.5 

20.0 

16.1 

17.1 

18.7 

16.6 

26 

18.1 

13.9 

13.7 

20.2 

16.6 

17.3 

16.6 

27 

18.2 

15.0 

14.1 

20.5 

17.3 

18.0 

17.2 

28 

18.0 

15.2 

15.0 

20.7 

17.0 

18.8 

17.5 

29 

18.4 

15.2 

15.6 

20.9 

17.0 

19.1 

17.7 

30 

18.9 

14.5 

16.1 

19.5 

17.6 

19.3 

21.8 

18.2 

31 

18.1 

15.5 

15.8 

16.9 

19.1 

17.1 

32 

18.2 

14.4 

16.1 

16.6 

14.8 

18.8 

16.5 

33 

18.4 

13.1 

15.2 

17.5 

16.2 

18.8 

16.5 

34 

18.7 

12.3 

15.5 

18.9 

16.7 

18.9 

16.8 

35 

18.9 

11.6 

15.8 

17.6 

16.4 

19.1 

16.0 

16.5 

36 

19.1 

10.8 

16.1 

14.9 

19.2 

16.0 

37 

17.6 

10.3 

16.5 

15.1 

14.1 

19.2 

15.5 

38 

16.5 

10.4 

15.4 

13.1 

13.8 

18.2 

14.6 

39 

15.2 

9.9 

14.9 

11.9 

13.3 

17.0 

13.7 

40 

14.6 

9.3 

14.7 

11.8 

12.8 

16.0 

13.0 

13.2 

41 

8.8 

13.4 

12.0 

12.3 

14.6 

12.2 

42 

12.6 

8.4 

12.2 

12.3 

12.7 

15.0 

12.2 

43 

12.2 

8.5 

10.8 

12.8 

13.0 

15.0 

12.1 

44 

11.7 

8.8 

10.5 

13.3 

12.3 

14.6 

11.9 

45 

10.8 

9.0 

10.2 

12.9 

12.5 

14.7 

16.1 

12.3 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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11.0 

11.5 

8.8 

9.0 

9.9 

9.4 

12.1 

9.5 

8.9 

13.1 

9.9 

8.4 

14.0 

10.9 

9.0 

14.7 

12.2 

9.9 

15.2 

12.9 

10.7 

15.7 

13.3 

11.6 

15.9 

13.8 

12.5 

16.3 

14.5 

13.0 

16.6 

15.1 

13.8 

16.9 

15.6 

14.2 

17.3 

16.2 

15.0 

17.6 

16.8 

15.5 

17.8 

16.2 

15.8 

17.0 

15.4 

16.1 

15.9 

14.8 

16.5 

16.1 

15.2 

16.9 

16.3 

14.9 

17.2 

16.3 

14.4 

17.5 

15.3 

14.8 

17.5 

14.5 

14.9 

16.2 

13.6 

14.4 

15.3 

11.7 

14.1 

14.8 

11.5 

13.5 

13.4 

12.1 

13.0 

12.3 

12.1 

12.2 

10.9 

12.0 

11.5 

10.5 

11.5 

10.4 

10.7 

11.4 

9.8 

10.2 

11.9 

11.3 

9.9 

12.7 

11.5 

9.2 

13.4 

11.6 

8.4 

13.9 

11.5 

9.1 

14.7 

12.5 

10.1 

15.3 

12.5 

11.0 

16.1 

12.0 

12.0 

16.8 

11.4 

12.8 

17.5 

11.3 

13.4 

18.0 

12.3 

14.0 

18.5 

13.4 

14.6 

18.9 

14.2 

15.0 

19.4 

14.9 

15.4 

19.8 

15.3 

15.8 

20.1 

15.2 

16.2 

20.4 

14.9 

16.5 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


Table  AII-3  (cont.) 


SST  Condition 
Finger  Temperatures 


Tlmd  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes  > 

92 

20.7 

13.6 

16.8 

16.7 

16.7 

17.9 

17.1 

93 

20.7 

12.4 

17.1 

18.2 

'  7.2 

17.8 

17.2 

94 

18.7 

11.6 

17.5 

18.6 

16.6 

17.9 

16.8 

95 

19.0 

11.8 

17.1 

18.2 

17.1 

18.0 

12.3 

16.2 

96 

19.1 

12.6 

16.6 

16.6 

17.3 

17.5 

16.6 

97 

19.1 

11.9 

15.5 

16.6 

16.6 

16.2 

16.0 

98 

18.0 

11.4 

13.9 

15.0 

14.5 

14.9 

14.6 

99 

16.8 

10.9 

14.4 

14.0 

13.3 

13.9 

100 

15.7 

10.0 

10.9 

14.4 

13.5 

12.7 

11.5 

12.7 

101 

14.7 

10.3 

11.3 

15.2 

14.4 

13.9 

13.3 

102 

13.3 

10.3 

11.4 

14.2 

13.3 

12.5 

103 

12.5 

9.4 

11.1 

11.3 

12.3 

13.1 

11.6 

1  04 

12.1 

8.8 

10.4 

11.6 

11.7 

12.4 

11.2 

105 

12.3 

8.8 

9.8 

12.3 

13.2 

12.7 

10.9 

11.4 

106 

11.6 

9.0 

10.4 

11.4 

12.9 

14.0 

11.6 

107 

11.8 

9.2 

10.9 

10.9 

12.9 

14.3 

11.7 

108 

11.4 

9.2 

11.4 

14.4 

14.8 

12.2 

109 

10.9 

9.5 

12.3 

14.7 

13.2 

15.4 

12.7 

110 

11.0 

9.0 

13.0 

14.7 

12.4 

15.9 

15.9 

13.1 

1  1  1 

11.6 

8.5 

13.6 

15.2 

12.6 

16.5 

13.0 

112 

13.0 

8.6 

14.2 

16.4 

13.6 

16.9 

13.8 

113 

14.3 

9.7 

14.9 

17.2 

15.1 

17.3 

14.8 

114 

15.0 

10.7 

15.4 

17.7 

16.7 

17.7 

15.5 

115 

15.4 

11.3 

15.9 

17.4 

16.9 

18.0 

18.0 

16.1 

116 

15.7 

12.1 

16.3 

16.9 

16.8 

18.4 

16.0 

117 

15.8 

12.3 

16.7 

16.8 

17.6 

18.9 

16.4 

118 

16.0 

12.1 

17.0 

16.8 

18.4 

19.3 

16.6 

119 

16.2 

11.6 

17.3 

17.1 

18.2 

19.7 

16.7 

120 

16.2 

12.0 

17.6 

16.7 

17.9 

20.1 

18.8 

17.0 

121 

14.3 

1 1 .7 

17.8 

18.2 

19.8 

16.4 

122 

14.3 

10.4 

18.0 

12.4 

16.8 

19.0 

15.2 

123 

14.6 

9.9 

18.2 

13.7 

15.2 

17.6 

14.9 

1  24 

14.8 

10.4 

18.3 

16.2 

17.5 

15.4 

125 

14.9 

9.9 

17.7 

16.5 

17.0 

17.8 

16.0 

15.7 

126 

15.2 

8.7 

16.4 

15.2 

17.3 

17.9 

15.1 

127 

15.1 

9.3 

15.6 

14.6 

17.1 

16.9 

14.8 

128 

13.8 

9.9 

14.3 

14.1 

17.1 

15.8 

14.2 

129 

12.9 

9.6 

12.9 

13.2 

15.0 

15.1 

13.1 

130 

12.0 

10.1 

11.0 

11.8 

14.3 

13.5 

14.3 

12.4 

131 

11.9 

8.7 

11.0 

10.2 

12.6 

13.2 

11.3 

132 

10.5 

8.1 

11.6 

11.8 

13.8 

12.8 

1 1 .4 

133 

10.8 

8.0 

12.3 

12.3 

12.7 

12.1 

11.4 

134 

10.3 

8.8 

12.1 

11.9 

13.7 

11.8 

11.4 

1  35 

10.4 

9.4 

11.6 

11.1 

13.1 

12.6 

12.1 

11.5 

136 

9.8 

8.9 

11.5 

11.5 

12.0 

13.2 

11.2 

137 

9.6 

8.8 

11.6 

11.2 

13.9 

11.0 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  All -3  (cont.) 

SST  Condition 
Finger  Temperatures 


Time  1 
(minutes  i 


8 


Mean 


Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4 


Warm  Condition 
Face  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

J Mean 

0 

33.7 

33.8 

35.5 

37.8 

37.3 

34.2 

36.5 

35.1 

32.9 

35.2 

1 

33.3 

33.6 

34.7 

36.4 

37.0 

34.0 

36.2 

35.0 

0.0 

31.1 

2 

32.3 

32.8 

33.9 

34.2 

36.0 

33.3 

35.4 

34.3 

0.0 

30.2 

3 

31.4 

32.0 

33.0 

33.1 

35.6 

32.5 

34.7 

33.6 

0.0 

29.5 

4 

30.6 

31.2 

32.1 

32.3 

35.3 

31.8 

34.2 

33.0 

0.0 

28.9 

5 

30.1 

30.5 

31.5 

31.6 

35.0 

31.1 

33.7 

32.6 

30.8 

31.9 

6 

29.5 

29.8 

30.8 

31.7 

33.9 

30.3 

33.2 

32.1 

0.0 

27.9 

7 

29.1 

29.2 

30.2 

31.4 

32.0 

29.5 

32.7 

31.5 

0.0 

27.3 

8 

30.0 

28.7 

29.7 

30.9 

31.0 

29.0 

32.3 

31.1 

0.0 

27.0 

9 

28.2 

28.3 

29.2 

30.6 

30.5 

28.4 

31.9 

31.1 

0.0 

26.5 

10 

27.7 

28.0 

28.6 

30.0 

30.0 

27.9 

31.3 

30.6 

28.8 

29.2 

1  1 

27.2 

27.9 

28.1 

29.7 

32.3 

27.5 

30.9 

30.2 

0.0 

26.0 

1  2 

26.7 

27.5 

27.9 

29.7 

33.0 

27.1 

30.6 

29.6 

0.0 

25.8 

1  3 

26.2 

27.3 

27.5 

28.9 

33.1 

26.6 

30.4 

29.2 

0.0 

25.5 

1  4 

25.8 

27.1 

27.3 

28.1 

32.6 

26.2 

30.2 

28.8 

0.0 

25.1 

1  5 

25.6 

26.9 

27.0 

27.8 

29.0 

25.9 

30.0 

28.6 

27.4 

27.6 

1  6 

25.3 

26.6 

26.7 

27.5 

31.3 

25.5 

29.8 

28.5 

0.0 

24.6 

1  7 

25.1 

26.4 

26.3 

27.2 

30.8 

25.1 

29.6 

28.2 

0.0 

24.3 

1  8 

25.0 

26.1 

26.0 

27.0 

30.4 

24.8 

29.2 

28.0 

0.0 

24.1 

1  9 

24.9 

25.9 

25.6 

26.7 

30.1 

24.4 

28.8 

27.8 

0.0 

23.8 

20 

24.7 

25.5 

25.2 

26.3 

29.8 

24.2 

28.5 

27.6 

26.6 

26.5 

21 

24.6 

25.3 

24.9 

25.8 

27.3 

24.0 

28.1 

27.2 

0.0 

23.0 

22 

24.4 

25.2 

24.6 

25.6 

28.0 

23.9 

28.0 

27.0 

0.0 

23.0 

23 

24.3 

25.0 

24.4 

25.4 

27.2 

23.7 

27.8 

26.8 

0.0 

22.7 

24 

24.2 

24.7 

24.1 

25.2 

28.5 

23.5 

27.6 

26.7 

0.0 

22.7 

25 

23.9 

24.4 

23.9 

25.0 

28.2 

23.3 

27.4 

26.4 

25.9 

25.4 

26 

23.7 

24.3 

23.8 

24.4 

27.9 

23.2 

27.2 

26.2 

0.0 

22.3 

27 

23.5 

24.1 

23.7 

24.0 

27.6 

23.1 

27.0 

25.9 

0.0 

22.1 

28 

23.5 

24.0 

23.6 

23.6 

27.5 

23.0 

26.7 

25.7 

0.0 

22.0 

29 

23.3 

23.9 

23,5 

23.2 

27.2 

22.8 

26.5 

25.5 

0.0 

21.8 

30 

23.1 

23.8 

23.4 

22.9 

27.0 

22.7 

26.3 

25.4 

25.0 

24.4 

31 

22.7 

23.7 

23.2 

22.7 

27.0 

22.6 

26.0 

25.3 

0.0 

21.5 

32 

22.6 

23.5 

23.2 

22.6 

26.7 

22.5 

26.0 

25.3 

0.0 

21.4 

33 

22.8 

23.5 

23.2 

22.2 

0.0 

22.5 

26.1 

25.3 

0.0 

18.4 

34 

23.0 

23.4 

23.1 

21.9 

0.0 

22.6 

26.1 

25.5 

0.0 

18.4 

35 

23.1 

23.4 

23.0 

21.8 

0.0 

22.6 

26.1 

25.6 

24.6 

21.1 

36 

23.1 

23.5 

22.8 

21.7 

0.0 

22.5 

25.9 

25.5 

0.0 

18.3 

37 

23.3 

23.3 

22.7 

21.8 

0.0 

22.4 

25.6 

25.4 

0.0 

18.3 

38 

23.2 

23.2 

22.6 

21.9 

0.0 

22.2 

25.5 

25.3 

0.0 

18.2 

39 

24.1 

23.1 

22.4 

21.4 

0.0 

22.0 

25.4 

25.3 

0.0 

18.2 

40 

23.4 

23.1 

22.3 

20.8 

0.0 

21.8 

25.3 

25.2 

23.4 

20.6 

41 

22.9 

22.9 

22.1 

20.6 

0.0 

21.7 

25.1 

25.1 

0.0 

17.8 

42 

22.8 

23.0 

21.7 

20.5 

0.0 

21.7 

25.0 

25.0 

0.0 

17.7 

43 

22.6 

23.0 

21.7 

20.6 

0.0 

21.6 

25.0 

24.8 

0.0 

17.7 

44 

22.5 

22.9 

21.9 

20.5 

0.0 

21.6 

24.8 

24.7 

0.0 

17.7 

45 

22.5 

22.8 

21.8 

20.2 

0.0 

21.6 

24.8 

24.6 

23.6 

20.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 


2-37 


Table  AII-4  (cont.) 


Warm  Condition 
Face  Temperatures 


Time 
(ml  nut*  s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Maart 

46 

22.4 

22.9 

21.7 

20.0 

0.0 

21.5 

24.8 

24.2 

0.0 

17.5 

47 

22.3 

22.8 

21.6 

19.9 

0.0 

21 .3 

24.8 

24.1 

0.0 

17.4 

48 

22.3 

22.7 

21.5 

19.8 

0.0 

21.3 

24.8 

24.1 

0.0 

17.4 

49 

22.3 

22.6 

21.3 

19.8 

0.0 

21.3 

24.7 

24.1 

0.0 

17.3 

50 

22.2 

22.7 

21.2 

19.7 

0.0 

21.3 

24.7 

23.9 

23.0 

19.9 

51 

22.0 

22.8 

21.1 

19.4 

0.0 

21.2 

24.7 

23.9 

0.0 

17.2 

52 

21.9 

22.9 

21.0 

19.0 

0.0 

21.2 

24.7 

23.9 

0.0 

17.2 

53 

21 .8 

23.0 

20.9 

19.0 

0.0 

21.1 

24.6 

23.9 

0.0 

17.1 

54 

21.8 

23.0 

20.9 

18.9 

0.0 

21.1 

24.4 

24.0 

0.0 

17.1 

55 

21.9 

22.9 

21.1 

18.9 

0.0 

21.0 

24.4 

23.9 

22.5 

19.6 

56 

21.9 

22.9 

21.1 

18.9 

0.0 

20.9 

24.4 

23.8 

0.0 

17.1 

57 

21 .9 

22.9 

21 .1 

18.9 

0.0 

20.9 

24.4 

23.8 

0.0 

17.1 

58 

22.0 

22.8 

21.0 

18.7 

0.0 

20.9 

24.3 

23.6 

0.0 

17.0 

59 

21.8 

22.7 

20.8 

18.6 

0.0 

21.0 

24.3 

23.5 

0.0 

17.0 

60 

21.7 

22.7 

20.9 

18.6 

0.0 

21.0 

24.2 

23.3 

22.9 

19.5 

6  1 

21.6 

22.6 

20.9 

18.5 

0.0 

21.1 

24.1 

23.2 

0.0 

16.9 

62 

21.9 

22.4 

21.0 

18.6 

0.0 

21.1 

24.1 

23.2 

0.0 

16.9 

63 

22.1 

22.5 

21.1 

18.6 

0.0 

21.0 

24.4 

23.2 

0.0 

17.0 

64 

22.1 

22.6 

21.3 

18.8 

0.0 

21.0 

24.5 

23.2 

0.0 

17.1 

65 

22.0 

22.6 

21 .3 

18.8 

0.0 

21.1 

24.5 

23.2 

22.8 

19.6 

66 

22.2 

22.4 

21.3 

18.7 

0.0 

21.3 

24.5 

23.2 

0.0 

17.1 

67 

22.4 

22.1 

21 .1 

18.6 

0.0 

21.3 

24.3 

23.1 

0.0 

17.0 

68 

22.5 

22.0 

21 .0 

18.5 

0.0 

21 .4 

24.2 

23.1 

0.0 

17.0 

69 

22.1 

21 .9 

21.0 

18.5 

0.0 

21.3 

24.1 

22.9 

0.0 

16.9 

70 

21 .9 

21 .8 

20.8 

18.6 

0.0 

21.2 

23.9 

23.0 

22.6 

19.3 

71 

21.9 

21.7 

20.6 

18.5 

0.0 

21.1 

23.8 

23.2 

0.0 

16.8 

72 

21.9 

21 .8 

20.6 

18.3 

0.0 

21.0 

23.7 

23.5 

0.0 

16.8 

73 

21 .9 

21.8 

20.7 

18.3 

0.0 

21.0 

23.7 

23.8 

0.0 

16.8 

74 

21.8 

21.6 

20.6 

18.3 

0.0 

20.8 

23.7 

24.4 

0.0 

16.8 

75 

21 .8 

21.7 

20.6 

18.1 

0.0 

20.7 

23.7 

24.5 

22.3 

19.3 

76 

21.8 

21.7 

20.7 

17.9 

0.0 

20.7 

23.7 

24.6 

0.0 

16.8 

77 

21.8 

21.9 

20.7 

17.9 

0.0 

20.7 

23.9 

24.4 

0.0 

16.8 

78 

21 .8 

22.0 

20.7 

17.8 

0.0 

20.6 

24.0 

24.2 

0.0 

16.8 

79 

21.8 

22.0 

20.6 

17.7 

0.0 

20.7 

24.1 

24.1 

0.0 

16.8 

80 

21.7 

22.0 

20.5 

17.5 

0.0 

20.7 

24.1 

23.9 

22.6 

19.2 

8  1 

21.4 

21.9 

20.5 

18.0 

0.0 

20.7 

24.1 

23.9 

0.0 

16.7 

82 

21.3 

21 .8 

20.5 

18.0 

0.0 

20.7 

24.1 

23.9 

0.0 

16.7 

83 

21.4 

21.8 

20.4 

17.9 

0.0 

20.7 

24.1 

23.9 

0.0 

16.7 

84 

21.5 

21.8 

20.4 

17.8 

0.0 

20.7 

24.1 

23.7 

0.0 

16.7 

85 

21 .6 

21 .9 

20.3 

17.5 

0.0 

20.6 

24.0 

23.6 

C  • 
CM 

19.1 

86 

21 .6 

22.0 

20.3 

17.3 

0.0 

20.5 

23.9 

23.6 

0.0 

16.6 

87 

21.7 

22.0 

20.4 

17.1 

0.0 

20.4 

23.8 

23.6 

0.0 

i  o  .6 

88 

21 .9 

21 .9 

20.5 

17.1 

0.0 

20.3 

23.9 

23.5 

0.0 

16.6 

89 

22.0 

21 .8 

20.6 

17.0 

0.0 

20.2 

23.9 

23.6 

0.0 

16.6 

90 

22.1 

21.8 

20.7 

16.9 

0.0 

20.1 

23.9 

23.7 

22.4 

19.1 

9  1 

22.1 

22.1 

20.7 

16.9 

0.0 

19.9 

24.0 

23.7 

0.0 

16.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont) 


Warm  Condition 
Face  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

92 

22.2 

22.3 

20.7 

17.1 

0.0 

19.8 

24.0 

23.9 

0.0 

16.7 

93 

22.4 

22.4 

20.7 

17.1 

0.0 

19.9 

24.1 

24.1 

0.0 

16.7 

94 

22.5 

22.4 

21.0 

17.1 

0.0 

20.2 

24.2 

24.4 

0.0 

16.9 

95 

22.4 

22.3 

21.0 

17.2 

0.0 

20.4 

24.2 

24.6 

23.3 

19.5 

96 

22.5 

22.2 

21.0 

17.3 

0.0 

20.6 

24.0 

24.8 

0.0 

16.9 

97 

22.5 

22.2 

21.1 

17.6 

0.0 

20.4 

23.8 

24.6 

0.0 

16.9 

98 

22.6 

22.2 

20.9 

17.5 

0.0 

20.4 

23.8 

24.4 

0.0 

16.9 

99 

22.2 

22.2 

20.9 

17.5 

0.0 

20.3 

23.7 

24.2 

0.0 

16.8 

100 

22.3 

22.1 

20.7 

17.4 

0.0 

20.4 

23.7 

24.1 

23.0 

19.3 

101 

22.7 

22.2 

20.6 

17.2 

0.0 

20.4 

23.8 

24.1 

0.0 

16.8 

102 

22.7 

22.1 

20.5 

17.1 

0.0 

20.3 

23.8 

24.2 

0.0 

16.7 

103 

22.4 

22.2 

20.3 

16.8 

0.0 

20.3 

23.8 

24.2 

0.0 

16.7 

104 

22.2 

22.4 

20.3 

16.6 

0.0 

20.2 

23.8 

24.1 

0.0 

16.6 

105 

22.1 

22.5 

20.4 

16.9 

0.0 

20.2 

23.9 

24.2 

22.2 

19.2 

106 

22.0 

22.4 

20.3 

17.3 

0.0 

20.1 

23.9 

24.1 

0.0 

16.7 

107 

22.0 

22.4 

20.4 

17.6 

0.0 

20.0 

24.0 

24.0 

0.0 

16.7 

108 

21.9 

22.5 

20.5 

18.0 

0.0 

19.9 

24.0 

23.9 

0.0 

16.7 

109 

21.9 

22.5 

20.5 

17.8 

0.0 

19.9 

23.9 

23.8 

0.0 

16.7 

110 

22.0 

22.4 

20.4 

17.7 

0.0 

19.9 

23.9 

23.8 

22.5 

19.2 

1  1  1 

22.2 

22.3 

20.4 

17.6 

0.0 

20.0 

23.8 

23.7 

0.0 

16.7 

112 

22.3 

22.2 

20.4 

17.4 

0.0 

20.0 

23.9 

23.7 

0.0 

16.7 

113 

22.3 

22.2 

20.3 

17.2 

0.0 

19.9 

24.0 

23.7 

0.0 

16.6 

114 

22.3 

22.2 

20.3 

17.1 

0.0 

19.8 

24.0 

23.5 

0.0 

16.6 

115 

22.3 

22.2 

20.3 

17.0 

0.0 

19.8 

24.1 

23.4 

22.5 

19.1 

116 

22.2 

22.2 

20.4 

16.9 

0.0 

19.8 

24.4 

23.3 

0.0 

16.6 

117 

22.2 

22.2 

20.4 

16.7 

0.0 

19.9 

24.4 

23.1 

0.0 

16.5 

118 

22.2 

22.2 

20.3 

16.5 

0.0 

20.0 

24.4 

23.1 

0.0 

16.5 

119 

22.3 

22.2 

20.3 

16.4 

0.0 

20.1 

24.4 

23.1 

0.0 

16.5 

120 

22.2 

22.3 

20.3 

16.3 

0.0 

20.1 

24.4 

23.1 

22.4 

19.0 

121 

22.1 

22.5 

20.3 

16.2 

0.0 

20.0 

24.3 

23.1 

0.0 

16.5 

122 

22.2 

22.8 

20.4 

16.2 

0.0 

20.0 

24.3 

23.1 

0.0 

16.6 

123 

22.4 

23.0 

20.5 

16.1 

0.0 

20.1 

24.4 

23.3 

0.0 

16.6 

124 

22.5 

23.1 

20.7 

16.2 

0.0 

20.2 

24.4 

23.4 

0.0 

16.7 

125 

22.5 

23.1 

20.9 

16.2 

0.0 

20.5 

24.4 

23.7 

22.5 

19.3 

126 

22.4 

23.0 

21.0 

16.2 

0.0 

20.6 

24.4 

23.7 

0.0 

16.8 

127 

22.4 

23.2 

21.1 

16.4 

0.0 

20.6 

24.3 

23.7 

0.0 

16.9 

128 

22.3 

23.2 

21.0 

16.9 

0.0 

20.7 

24.2 

23.8 

0.0 

16.9 

129 

22.3 

23.2 

21.0 

16.9 

0.0 

20.5 

24.1 

23.9 

0.0 

16.9 

130 

21.8 

23.1 

21.0 

17.0 

0.0 

20.4 

23.9 

23.9 

23.0 

19.3 

131 

21.7 

23.2 

20.6 

17.0 

0.0 

20.3 

23.9 

23.8 

0.0 

16.7 

132 

21.8 

23.2 

20.4 

17.0 

0.0 

20.3 

23.8 

23.8 

0.0 

16.7 

133 

21.8 

23.1 

20.4 

17.0 

0.0 

20.2 

23.9 

23.6 

0.0 

16.7 

134 

21.8 

23.0 

20.5 

17.1 

0.0 

20.0 

23.9 

23.6 

0.0 

16.7 

135 

21.9 

22.9 

20.5 

17.3 

0.0 

19.9 

23.9 

23.7 

22.2 

19.1 

136 

21.9 

22.9 

20.4 

17.3 

0.0 

19.8 

23.9 

23.7 

0.0 

16.7 

137 

21.8 

22.9 

20.5 

17.1 

0.0 

19.9 

23.9 

23.6 

0.0 

16.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


Warm  Condition 
Face  Temperatures 


Time 

(minufs 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Jtf man 

138 

21.8 

22.8 

20.7 

17.1 

0.0 

20.0 

23.9 

23.8 

0.0 

16.7 

139 

21.7 

22.8 

20.7 

17.3 

0.0 

20.1 

23.8 

23.8 

0.0 

16.7 

140 

21.8 

22.8 

20.6 

17.5 

0.0 

20.2 

23.8 

23.8 

22.4 

19.2 

141 

21.7 

22.8 

20.5 

17.8 

0.0 

20.3 

23.8 

23.7 

0.0 

16.7 

142 

21.7 

22.7 

20.5 

17.6 

0.0 

20.2 

23.9 

23.6 

0.0 

16.7 

143 

21.8 

22.7 

20.5 

17.5 

0.0 

24.0 

23.5 

0.0 

16.7 

144 

21.9 

22.6 

20.4 

17.5 

0.0 

24.1 

23.5 

0.0 

16.7 

145 

22.0 

22.6 

20.3 

17.6 

0.0 

20.0 

24.2 

23.4 

21.9 

19.1 

146 

22.0 

22.6 

20.3 

17.6 

0.0 

19.9 

24.3 

23.2 

0.0 

16.7 

147 

21.9 

22.6 

20.3 

17.7 

0.0 

19.9 

24.4 

23.1 

0.0 

16.7 

148 

21.8 

22.7 

20.3 

17.7 

0.0 

19.8 

24.5 

23.0 

0.0 

16.6 

149 

21.8 

22.8 

17.5 

0.0 

19.8 

24.5 

22.9 

0.0 

16.6 

150 

21.7 

22.9 

20.4 

17.5 

0.0 

19.7 

24.4 

22.9 

22.9 

19.2 

151 

21.6 

22.8 

20.6 

17.5 

0.0 

19.8 

24.2 

22.8 

0.0 

16.6 

152 

21.8 

22.7 

20.5 

17.5 

0.0 

19.8 

24.3 

23.0 

0.0 

16.6 

153 

22.1 

22.7 

20.4 

17.5 

0.0 

19.9 

24.3 

23.2 

0.0 

16.7 

154 

22.2 

22.6 

17.5 

0.0 

20.2 

24.3 

23.4 

0.0 

16.8 

155 

22.3 

22.6 

20.8 

17.6 

0.0 

23.6 

24.0 

19.5 

156 

22.6 

22.4 

17.6 

0.0 

20.4 

24.2 

23.7 

0.0 

16.9 

157 

23.0 

22.4 

20.8 

17.6 

0.0 

23.9 

0.0 

16.9 

158 

23.3 

22.2 

20.7 

18.0 

0.0 

20.5 

23.9 

24.0 

0.0 

17.0 

159 

22.7 

22.2 

20.8 

17.9 

0.0 

20.6 

23.8 

23.8 

0.0 

16.9 

160 

22.5 

22.2 

20.8 

17.7 

0.0 

20.5 

23.8 

23.7 

23.6 

19.4 

161 

22.5 

22.1 

20.7 

17.5 

0.0 

20.4 

23.8 

23.6 

0.0 

16.7 

162 

22.5 

22.0 

20.5 

17.4 

0.0 

20.3 

23.9 

23.6 

0.0 

16.7 

163 

22.4 

22.0 

20.4 

17.3 

0.0 

20.3 

23.9 

23.6 

0.0 

16.7 

164 

22.4 

22.1 

20.5 

17.3 

0.0 

20.2 

23.9 

23.6 

0.0 

16.7 

165 

22.3 

22.1 

20.5 

17.1 

0.0 

20.3 

23.9 

23.6 

22.8 

19.2 

166 

22.2 

22.0 

20.4 

16.9 

0.0 

20.1 

23.8 

23.7 

0.0 

16.6 

167 

22.1 

22.0 

20.4 

17.0 

0.0 

20.1 

23.9 

23.7 

0.0 

16.6 

168 

21.9 

22.0 

20.3 

17.2 

0.0 

20.0 

23.9 

23.7 

0.0 

16.6 

169 

21.8 

22.0 

20.2 

17.1 

0.0 

19.9 

24.1 

23.7 

0.0 

16.5 

170 

21.7 

21.9 

20.4 

16.9 

0.0 

19.8 

24.2 

23.7 

22.3 

19.0 

171 

21.7 

21.9 

20.3 

16.7 

0.0 

20.0 

24.3 

23.6 

0.0 

16.5 

172 

21.7 

21.8 

20.3 

16.8 

0.0 

20.0 

24.4 

23.4 

0.0 

16.5 

173 

21 .8 

21.8 

20.2 

17.2 

0.0 

20.1 

24.4 

23.3 

0.0 

16.5 

1  74 

21.9 

21.7 

20.2 

17.4 

0.0 

20.2 

24.3 

23.2 

0.0 

16.5 

175 

21.9 

21.8 

20.2 

17.4 

0.0 

20.2 

24.3 

23.1 

22.3 

19.0 

176 

21.9 

22.0 

20.1 

17.5 

0.0 

20.2 

24.2 

23.2 

0.0 

16.6 

177 

22.1 

22.1 

20.1 

17.5 

0.0 

20.2 

24.1 

23.5 

0.0 

16.6 

178 

22.3 

22.1 

20.1 

17.3 

0.0 

20.2 

24.2 

23.7 

0.0 

16.7 

179 

22.5 

22.1 

20.0 

17.3 

0.0 

20.4 

24.2 

23.9 

0.0 

16.7 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


Cold  Condition 

Face  Temperatures 


Time 

(minutes 

|  1 

2 

3 

4 

5 

6 

7 

8 

11 

Mean 

0 

35.9 

35.2 

33.3 

34.8 

34.1 

32.4 

33.8 

35.0 

34.1 

34.3 

1 

35.8 

35.1 

33.2 

34.7 

33.9 

32.3 

33.9 

35.0 

34.0 

34.2 

2 

35.7 

35.0 

33.1 

34.6 

33.8 

32.2 

33.2 

35.0 

33.9 

34.1 

3 

35.6 

34.9 

33.1 

34.6 

33.5 

32.1 

33.8 

34.9 

34. 0| 

34.1 

4 

35.5 

34.9 

33.2 

34.5 

33.3 

32.0 

33.8 

34.7 

34.1 

34.0 

5 

35.6 

35.0 

34.3 

34.3 

33.2 

31.9 

33.5 

34.5 

34.1 

34.0 

6 

35.6 

35.1 

34.1 

34.1 

34.0 

32.1 

33.4 

34.6 

34.2 

34.1 

7 

35.6 

35.4 

34.1 

34.1 

34.8 

32.4 

33.2 

34.4 

34.2 

34.2 

8 

35.6 

35.1 

33.8 

34.1 

34.7 

32.3 

32.8 

34.4 

34.1 

34.1 

9 

35.5 

35.0 

32.9 

34.1 

34.3 

32.2 

32.7 

34.4 

34.0 

33.9 

1  0 

35.3 

34.9 

32.6 

34.1 

33.7 

31.8 

33.9 

34.5 

33.7 

33.8 

1  1 

35.3 

35.0 

33.0 

34.1 

34.0 

31.8 

32.9 

34.6 

33.5 

33.8 

1  2 

35.1 

34.8 

33.4 

34.0 

33.4 

31.7 

33.6 

34.3 

33.5 

33.8 

1  3 

35.2 

34.6 

33.3 

33.9 

33.5 

31.7 

33.7 

33.8 

33.7 

33.7 

1  4 

35.2 

34.5 

33.6 

33.7 

33.5 

31.7 

33.3 

33.6 

33.8 

33.7 

1  5 

35.3 

34.5 

33.7 

33.6 

33.6 

31.6 

32.6 

33.3 

33.8 

33.6 

16 

35.3 

34.7 

33.8 

33.6 

33.7 

31.7 

33.0 

33.5 

33.8 

33.7 

1  7 

35.3 

34.6 

33.8 

33.9 

33.8 

31.7 

32.6 

33.8 

33.7 

33.7 

1  8 

35.2 

34.5 

33.7 

34.0 

33.8 

31.9 

33.1 

33.8 

33.6 

33.7 

1  9 

35.2 

34.4 

33.8 

34.0 

33.8 

31.9 

33.0 

33.6 

33.6 

33.7 

20 

35.2 

34.1 

33.8 

34.1 

33.6 

31.7 

33.4 

33.8 

33.6 

33.7 

21 

35.2 

34.1 

33.9 

34.0 

33.6 

31.6 

33.4 

33.8 

33.8 

33.7 

22 

35.1 

33.9 

34.0 

33.9 

33.6 

31.5 

33.2 

33.7 

34.0 

33.7 

23 

35.3 

34.1 

34.2 

33.8 

33.7 

31.4 

33.1 

33.8 

34.0 

33.7 

24 

35.4 

34.3 

34.3 

33.9 

33.8 

31.4 

33.0 

34.0 

34.0 

33.8 

25 

35.4 

34.4 

34.2 

34.0 

33.9 

31.5 

32.9 

34.1 

33.9 

33.8 

26 

35.4 

34.3 

34.2 

34.2 

34.0 

31.6 

32.8 

34.0 

33.8 

33.8 

27 

35.3 

34.2 

34.2 

34.1 

34.0 

31.9 

32.7 

33.9 

33.6 

33.8 

28 

35.2 

34.1 

34.1 

34.1 

33.9 

31.4 

33.0 

33.7 

33.5 

33.7 

29 

35.0 

34.0 

34.2 

34.0 

33.8 

31.3 

33.0 

33.4 

33.4 

33.6 

30 

35.0 

34.0 

34.3 

33.9 

33.8 

31.1 

32.8 

33.2 

33.4 

33.5 

31 

35.1 

34.0 

34.6 

33.7 

33.7 

31.0 

32.9 

33.3 

33.6 

33.5 

32 

35.2 

34.2 

34.7 

33.7 

33.8 

31 .0 

32.2 

33.4 

33.6 

33.5 

33 

35.3 

34.3 

34.7 

33.9 

33.9 

31.0 

32.1 

33.7 

33.6 

33.6 

34 

35.3 

34.3 

34.7 

34.0 

34.0 

31.1 

32.4 

33.8 

33.7 

33.7 

35 

35.1 

34.3 

34.6 

34.1 

34.1 

31.2 

32.8 

33.9 

33.6 

33.7 

36 

35.2 

34.3 

34.7 

34.0 

35.2 

31.4 

32.9 

33.7 

33.5 

33.9 

37 

34.9 

34.2 

34.6 

33.9 

35.2 

31.3 

33.2 

33.2 

33.5 

33.8 

38 

34.9 

34.1 

34.6 

33.8 

34.9 

31.3 

33.1 

32.9 

33.8 

33.7 

39 

34.9 

34.1 

34.5 

37.4 

33.5 

31.5 

32.5 

32.7 

33.6 

33.9 

40 

35.0 

34.2 

34.6 

33.8 

33.6 

31.0 

33.0 

32.7 

33.7 

33.5 

4  1 

35.1 

34.-4 

34.7 

33.7 

33.7 

31.2 

32.8 

32.8 

33.4 

33.5 

42 

35.0 

34.5 

34.9 

33.4 

33.8 

31 .2 

32.7 

33.0 

33.3 

33.5 

43 

35.0 

34.5 

36.3 

33.3 

33.8 

31.2 

32.5 

33.1 

33.2 

33.7 

44 

34.9 

34.6 

36.4 

33.3 

33.8 

31.2 

32.5 

33.2 

33.1 

33.7 

45 

34.9 

34.5 

35.5 

33.4 

33.9 

31.2 

32.8 

32.9 

33.1 

33.6 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


Cold  Condition 
Face  Temperatures 


Time 

(minutma 

1 

2 

3 

4 

5 

6 

7 

8 

J 

Nim 

46 

34.8 

34.3 

34.4 

33.5 

33.6 

31.5 

32.8 

32.7 

33.1 

33.4 

47 

34.8 

34.1 

34.3 

33.5 

33.5 

31.0 

32.1 

32.5 

33.3 

33.2 

48 

34.9 

33.8 

34.5 

33.6 

33.5 

30.8 

32.6 

32.5 

33.3 

33.3 

49 

34.9 

33.9 

34.3 

33.6 

33.5 

30.8 

32.7 

32.7 

33.4 

33.3 

50 

35.0 

34.0 

34.3 

33.5 

33.5 

30.8 

32.5 

33.0 

33.3 

33.3 

51 

34.9 

34.2 

34.4 

33.4 

33.7 

30.9 

32.4 

33.1 

33.2 

33.4 

52 

34.8 

34.3 

34.5 

33.3 

33.7 

31.0 

32.5 

33.1 

33.1 

33.4 

53 

34.8 

34.3 

34.4 

33.4 

33.8 

31.0 

32.5 

33.1 

32.9 

33.4 

54 

34.6 

34.2 

34.3 

33.4 

33.8 

30.9 

32.6 

32.9 

32.9 

33.3 

55 

34.5 

34.2 

34.4 

33.5 

33.7 

30.8 

32.6 

32.7 

33.0 

33.3 

56 

34.6 

34.2 

34.4 

33.6 

33.7 

30.7 

32.6 

32.6 

33.1 

33.3 

57 

34.8 

34.3 

34.4 

33.8 

33.6 

30.6 

32.5 

32.5 

33.1 

33.3 

58 

34.8 

34.3 

34.4 

33.7 

33.6 

30.6 

32.3 

32.6 

33.1 

33.3 

59 

34.9 

34.5 

34.4 

33.7 

33.7 

30.6 

32.3 

32.8 

33.0 

33.3 

60 

34.8 

34.6 

34.4 

33.5 

33.8 

30.7 

32.3 

33.0 

37.1 

33.8 

61 

34.8 

34.6 

34.4 

33.3 

33.9 

30.8 

32.4 

33.0 

33.0 

33.4 

62 

34.7 

34.6 

34.3 

33.3 

33.9 

30.8 

32.5 

33.2 

33.0 

33.4 

63 

34.6 

34.5 

34.2 

33.3 

34.0 

30.8 

32.4 

33.1 

33.1 

33.3 

64 

34.5 

34.5 

34.3 

33.5 

33.9 

30.9 

32.5 

33.1 

33.0 

33.4 

65 

34.6 

34.5 

34.3 

33.5 

33.8 

31.0 

32.4 

33.0 

32.9 

33.3 

66 

34.7 

34.6 

34.3 

33.5 

33.8 

31.2 

32.4 

32.9 

32.9 

33.4 

67 

34.8 

34.7 

34.3 

33.5 

33.8 

31.4 

32.4 

32.7 

33.1 

33.4 

68 

34.9 

34.7 

34.4 

33.3 

33.8 

31.0 

32.5 

32.6 

33.0 

33.4 

69 

34.8 

34.6 

34.4 

33.3 

33.8 

31.0 

32.2 

32.5 

33.0 

33.3 

70 

34.6 

34.4 

35.0 

33.1 

33.9 

31.1 

32.2 

32.3 

32.9 

33.3 

71 

34.5 

34.3 

35.4 

33.2 

33.8 

31.2 

32.5 

32.3 

32.7 

33.3 

72 

34.4 

34.1 

35.1 

33.3 

33.7 

31.1 

32.6 

32.2 

32.6 

33.2 

73 

34.4 

34.1 

34.2 

33.4 

34.6 

31.0 

32.5 

32.2 

32.5 

33.2 

74 

34.6 

34.1 

33.8 

33.5 

34.0 

30.9 

32.5 

32.2 

32.4 

33.1 

75 

34.5 

34.0 

33.8 

33.5 

33.6 

30.8 

32.5 

32.3 

32.4 

33.0 

76 

34.5 

34.0 

33.8 

33.4 

33.2 

30.8 

32.4 

32.4 

32.6 

33.0 

77 

34.7 

34.0 

33.8 

33.3 

32.9 

30.8 

32.4 

32.5 

32.7 

33.0 

78 

34.7 

33.9 

33.8 

33.3 

32.9 

30.9 

32.4 

32.5 

32.8 

33.0 

79 

34.5 

34.1 

33.9 

33.4 

33.0 

31.0 

32.4 

32.4 

32.8 

33.1 

80 

34.4 

34.1 

33.8 

33.6 

33.0 

30.9 

32.5 

32.2 

32.8 

33.0 

81 

34.3 

33.9 

33.8 

33.8 

32.9 

30.9 

32.6 

32.2 

32.8 

33.0 

82 

34.3 

33.8 

33.7 

33.8 

32.9 

30.8 

32.4 

32.2 

32.6 

32.9 

83 

34.4 

33.9 

33.7 

33.8 

32.7 

30.8 

32.4 

32.4 

32.6 

33.0 

84 

34.5 

34.0 

33.8 

33.7 

32.7 

30.7 

32.2 

32.6 

32.5 

33.0 

85 

34.6 

34.3 

33.9 

33.6 

32.7 

30.7 

32.2 

32.7 

32.9 

33.1 

86 

34.6 

34.4 

33.9 

33.4 

32.8 

30.7 

32.2 

32.7 

33.0 

33.1 

87 

34.6 

34.5 

34.0 

33.4 

32.9 

30.9 

32.3 

32.8 

33.0 

33.2 

88 

34.4 

34.6 

33.9 

33.5 

32.9 

31.1 

32.4 

32.7 

33.0 

33.2 

89 

34.3 

34.5 

33.8 

33.8 

32.9 

31.3 

32.3 

32.5 

32.9 

33.1 

90 

34.4 

34.4 

33.7 

33.9 

32.9 

31.3 

32.3 

32.1 

32.8 

33.1 

9  1 

34.4 

34.3 

33.8 

33.9 

32.9 

31.2 

32.5 

32.0 

32.6 

33.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


Cold  Condition 
Face  Temperatures 


Time 
( minufs 

1 

2 

3 

4 

5 

6 

7 

8 

J 

Uetan 

92 

34.5 

34.2 

33.8 

33.7 

32.9 

31.1 

32.3 

32.1 

32.8 

33.0 

93 

34.6 

34.3 

33.8 

33.6 

32.9 

31.0 

32.2 

32.5 

32.9 

33.1 

94 

34.6 

34.5 

33.8 

33.4 

32.9 

31.0 

32.3 

32.7 

32.9 

33.1 

95 

34.6 

34.7 

33.9 

33.3 

33.1 

31.1 

32.3 

32.7 

32.9 

33.2 

96 

34.6 

34.8 

34.4 

33.3 

33.8 

31.3 

32.4 

32.7 

32.8 

33.3 

97 

34.4 

34.7 

34.9 

33.4 

33.9 

31.3 

32.7 

32.5 

32.6 

33.4 

98 

34.3 

34.3 

34.4 

33.5 

33.3 

31.2 

32.8 

32.3 

32.4 

33.2 

99 

34.2 

34.0 

33.9 

33.6 

32.9 

31.2 

32.6 

32.0 

32.3 

33.0 

100 

34.2 

34.1 

33.4 

33.6 

32.9 

31.1 

32.2 

31.8 

32.3 

32.8 

101 

34.3 

34.1 

33.4 

33.5 

32.9 

30.9 

32.2 

31.8 

32.4 

32.8 

102 

34.3 

34.1 

33.5 

33.4 

32.8 

30.9 

32.3 

32.0 

32.5 

32.9 

103 

34.2 

34.2 

33.5 

33.3 

32.9 

30.9 

32.5 

32.0 

32.6 

32.9 

104 

34.2 

34.3 

37.1 

33.4 

33.0 

30.9 

32.4 

31.8 

32.7 

33.3 

105 

34.0 

34.3 

33.5 

33.5 

33.1 

31.0 

32.5 

31.6 

32.6 

32.9 

106 

33.9 

34.3 

33.5 

33.8 

33.1 

31.0 

32.5 

31.6 

32.2 

32.9 

107 

33.9 

34.2 

33.4 

33.9 

33.1 

31.0 

32.4 

31.6 

32.3 

32.9 

108 

33.9 

34.2 

33.4 

33.9 

33.1 

30.9 

32.2 

31.4 

32.4 

32.8 

109 

34.2 

34.1 

34.5 

33.8 

32.7 

30.8 

32.2 

31.4 

32.5 

32.9 

110 

34.2 

34.2 

33.7 

33.7 

32.7 

30.7 

32.2 

31.7 

32.7 

32.9 

1  1  1 

34.2 

34.2 

33.7 

33.5 

32.7 

30.6 

32.3 

32.0 

32.6 

32.9 

112 

34.1 

34.3 

33.7 

33.4 

32.7 

30.6 

32.3 

32.0 

32.7 

32.9 

113 

34.0 

34.4 

33.7 

33.4 

32.9 

30.7 

32.2 

32.0 

32.8 

32.9 

114 

33.9 

34.4 

33.6 

33.5 

33.0 

30.7 

32.1 

31.9 

32.7 

32.9 

115 

33.8 

34.4 

33.5 

33.7 

33.1 

30.7 

32.1 

32.0 

32.7 

32.9 

116 

33.8 

34.2 

33.4 

33.8 

33.1 

30.6 

32.0 

31.8 

32.7 

32.8 

117 

33.8 

34.2 

33.4 

33.8 

33.1 

30.6 

31.9 

31.8 

32.8 

32.8 

118 

33.9 

34.2 

33.4 

33.8 

33.1 

30.5 

31.9 

31.8 

32.8 

32.8 

119 

34.0 

34.2 

33.3 

33.8 

33.1 

30.4 

32.0 

32.2 

32.9 

32.9 

120 

34.0 

34.3 

33.3 

33.7 

33.1 

30.4 

31 .9 

32.3 

32.9 

32.9 

121 

34.0 

34.4 

33.5 

33.5 

33.2 

30.4 

31.9 

32.3 

33.1 

32.9 

122 

34.0 

34.5 

33.6 

33.5 

33.4 

30.6 

32.0 

32.3 

32.8 

33.0 

123 

34.0 

34.6 

33.6 

33.5 

33.5 

30.7 

32.0 

32.4 

32.8 

33.0 

124 

33.9 

34.5 

33.5 

33.6 

33.5 

30.7 

31.9 

32.3 

32.5 

32.9 

125 

33.9 

34.4 

33.5 

33.5 

33.5 

30.7 

31.9 

32.2 

32.2 

32.9 

126 

33.8 

33.8 

33.9 

33.5 

34.0 

30.7 

32.0 

32.2 

32.4 

32.9 

127 

33.8 

33.8 

33.9 

33.6 

33.8 

31.0 

32.0 

32.1 

32.5 

32.9 

128 

33.8 

33.9 

34.0 

33.4 

33.9 

30.6 

31.9 

31.9 

32.6 

32.9 

129 

33.8 

34.0 

33.8 

33.4 

33.0 

30.6 

32.4 

32.1 

32.7 

32.9 

130 

33.8 

34.1 

33.2 

33.4 

32.9 

30.6 

32.2 

31.8 

32.7 

32.7 

131 

33.8 

34.1 

33.2 

33.4 

33.0 

30.6 

32.2 

31.7 

32.7 

32.7 

132 

33.6 

34.1 

33.2 

33.6 

32.9 

30.7 

32.1 

31.5 

32.5 

32.7 

133 

33.5 

34.1 

33.3 

33.6 

32.9 

30.7 

32.2 

31.4 

32.6 

32.7 

134 

33.4 

33.9 

33.1 

33.6 

32.9 

30.7 

32.0 

31.5 

32.6 

32.6 

135 

33.4 

33.8 

33.1 

33.6 

32.8 

30.7 

31.9 

31.6 

32.6 

32.6 

136 

33.5 

33.8 

33.1 

33.7 

32.8 

30.5 

32.1 

31.7 

32.6 

32.6 

137 

33.7 

33.9 

33.1 

33.5 

32.7 

30.4 

32.1 

31.9 

32.7 

32.7 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


Cold  Condition 
Face  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

11 

Mean 

138 

33.8 

34.0 

33.2 

33.5 

32.8 

30.4 

32.2 

31.9 

33.0 

32.8 

139 

33.8 

34.1 

33.3 

33.4 

32.9 

30.4 

32.3 

31.9 

32.8 

32.8 

140 

33.8 

34.2 

33.3 

33.5 

33.1 

30.5 

32.3 

32.0 

32.8 

32.8 

141 

33.6 

34.5 

33.3 

33.7 

33.1 

30.5 

32.1 

32.3 

32.8 

32.9 

142 

33.5 

34.1 

33.2 

33.7 

33.1 

30.5 

32.2 

32.6 

32.8 

32.9 

143 

33.5 

34.1 

33.1 

33.7 

33.2 

30.5 

32.3 

33.0 

32.8 

32.9 

144 

33.6 

34.0 

32.9 

33.7 

33.5 

30.6 

32.1 

33.2 

33.1 

33.0 

145 

33.6 

33.9 

32.9 

33.5 

33.5 

30.5 

32.0 

33.3 

33.1 

32.9 

146 

33.8 

34.0 

33.0 

33.5 

32.8 

30.4 

32.0 

33.1 

33.0 

32.8 

147 

33.8 

34.0 

33.0 

33.5 

32.9 

30.4 

32.1 

33.0 

33.0 

32.9 

148 

33.8 

34.2 

33.1 

33.6 

32.9 

30.5 

32.1 

33.0 

32.9 

32.9 

149 

33.7 

34.1 

33.2 

33.6 

30.6 

32.0 

32.8 

32.8 

32.9 

150 

33.6 

34.1 

33.1 

33.7 

33.0 

30.6 

32.0 

32.7 

32.8 

32.8 

151 

33.6 

34.0 

33.1 

33.5 

33.0 

30.7 

31.9 

32.9 

32.8 

32.8 

152 

33.6 

34.0 

33.1 

33.5 

33.0 

30.7 

31.9 

33.1 

32.8 

32.9 

153 

33.7 

34.0 

33.0 

33.2 

32.9 

30.9 

31.8 

33.2 

32.5 

32.8 

154 

33.8 

34.0 

32.9 

33.0 

32.8 

30.8 

31.9 

33.1 

32.5 

32.8 

155 

33.9 

34.1 

33.0 

33.0 

32.8 

30.5 

32.0 

32.7 

32.4 

32.7 

156 

33.9 

34.2 

33.4 

33.1 

33.1 

30.5 

32.1 

32.3 

32.4 

32.8 

157 

33.8 

34.5 

34.5 

33.2 

33.2 

30.6 

32.1 

31.9 

32.3 

32.9 

158 

33.8 

34.1 

33.4 

33.3 

33.5 

30.7 

32.2 

31.7 

32.3 

32.8 

159 

33.5 

34.0 

33.3 

33.3 

33.4 

30.7 

32.1 

31.6 

32.5 

32.7 

160 

33.5 

33.8 

33.3 

33.3 

32.9 

30.7 

31.9 

31.9 

32.6 

32.7 

161 

33.5 

33.8 

33.1 

33.2 

30.6 

31.7 

32.0 

32.6 

32.6 

162 

33.5 

33.7 

32.6 

33.0 

33.2 

30.5 

31.7 

32.0 

32.5 

163 

33.6 

33.7 

32.6 

32.9 

32.8 

30.5 

31.8 

32.1 

32.4 

32.5 

164 

33.6 

33.7 

32.7 

33.0 

32.2 

30.4 

31.9 

32.0 

32.4 

32.4 

165 

33.6 

33.8 

32.7 

33.1 

32.3 

30.4 

31.9 

32.0 

32.4 

32.5 

166 

33.5 

33.9 

32.7 

33.2 

32.5 

30.5 

32.0 

31.9 

32.4 

32.5 

167 

33.4 

33.9 

32.8 

33.2 

32.6 

30.6 

31.8 

31.9 

32.4 

32.5 

168 

33.4 

33.9 

32.9 

33.3 

32.6 

30.6 

31.7 

31.9 

32.5 

32.5 

169 

33.4 

33.8 

32.7 

33.1 

32.6 

30.6 

31.7 

32.1 

32.6 

32.5 

170 

33.4 

33.8 

33.6 

33.0 

32.6 

30.6 

31.6 

32.3 

32.6 

32.6 

171 

33.6 

33.8 

32.5 

32.8 

32.5 

30.6 

31.6 

32.3 

32.6 

32.5 

172 

33.6 

33.6 

32.6 

32.9 

32.5 

30.5 

31.7 

32.2 

32.6 

32.5 

173 

33.7 

33.7 

32.6 

33.0 

32.5 

30.5 

31.7 

32.1 

32.5 

32.5 

174 

33.6 

33.9 

32.7 

33.2 

32.6 

30.5 

31.7 

31.9 

32.7 

32.5 

175 

33.5 

34.0 

32.8 

32.7 

30.7 

31.7 

31.8 

32.6 

32.5 

176 

33.4 

34.0 

32.9 

32.8 

30.8 

31.7 

31.7 

32.5 

177 

33.3 

34.0 

32.9 

32.8 

29.9 

31.6 

31.8 

32.3 

1  78 

33.4 

32.0 

32.8 

179 

35.2 

32.2 

33.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 

2-44 


Table  AII-4  (cont) 

SST  Condition 
Face  Temperatures 


Tim*  1 

2 

3 

4 

5 

6 

7 

a 

9 

Mean 

(minutms 

0 

34.1 

34.8 

34.6 

32.9 

35.0 

33.1 

33.3 

34.7 

34.1 

1 

34.0 

33.9 

34.1 

32.3 

34.2 

33.2 

33.9 

33.7 

2 

33.2 

33.2 

33.0 

31.9 

33.2 

33.0 

32.6 

32.9 

3 

32.4 

32.6 

32.3 

31.7 

32.5 

32.1 

31.5 

32.2 

4 

31.8 

32.1 

31.8 

31.2 

31.6 

31.2 

31.8 

31.6 

5 

31.1 

31.7 

31.0 

30.6 

31.3 

30.5 

31.9 

31.8 

31.2 

6 

30.6 

31.4 

30.2 

30.2 

30.6 

29.7 

31.3 

30.6 

7 

30.1 

31.1 

29.6 

30.0 

29.7 

28.9 

30.7 

30.0 

8 

29.7 

30.4 

29.2 

29.7 

29.0 

28.2 

30.1 

29.5 

9 

29.1 

29.6 

28.9 

29.4 

28.1 

27.8 

29.5 

28.9 

1  0 

26.6 

29.2 

28.8 

29.0 

27.9 

27.2 

29.2 

27.0 

28.4 

1  1 

28.2 

28.8 

28.5 

29.2 

27.7 

26.9 

28.7 

28.3 

1  2 

27.8 

28.6 

28.2 

29.1 

27.6 

26.7 

28.1 

28.0 

1  3 

27.4 

28.3 

27.9 

28.7 

27.4 

26.0 

27.7 

27.6 

1  4 

27.4 

28.0 

27.6 

28.6 

27.1 

25.7 

27.4 

27.4 

1  5 

26.7 

27.7 

27.1 

28.2 

26.9 

25.4 

26.8 

26.2 

26.9 

1  6 

26.2 

27.4 

26.6 

28.0 

26.6 

25.2 

26.4 

26.6 

1  7 

25.8 

27.0 

26.5 

27.8 

26.3 

24.9 

26.2 

26.4 

1  8 

25.4 

26.9 

26.7 

27.6 

26.1 

24.6 

25.9 

26.2 

1  9 

25.1 

26.8 

26.6 

27.4 

26.0 

24.2 

25.4 

25.9 

20 

24.9 

26.6 

26.3 

27.3 

25.8 

23.9 

25.1 

25.1 

25.6 

21 

24.7 

26.5 

26.1 

27.2 

25.6 

23.7 

24.8 

25.5 

22 

24.5 

26.4 

26.0 

27.0 

25.4 

23.5 

24.5 

25.3 

23 

24.3 

26.2 

25.8 

27.1 

25.2 

23.3 

24.2 

25.2 

24 

24.1 

26.0 

25.7 

27.0 

25.0 

23.1 

23.9 

25.0 

25 

23.9 

25.8 

25.4 

26.9 

24.9 

22.9 

23.7 

23.8 

24.7 

26 

23.7 

25.7 

24.7 

26.8 

24.8 

22.7 

23.7 

24.6 

27 

23.5 

25.6 

24.3 

26.6 

24.8 

22.5 

23.6 

24.4 

28 

23.3 

25.5 

24.0 

26.5 

24.7 

22.3 

23.5 

24.3 

29 

23.1 

25.3 

23.6 

26.4 

24.7 

22.1 

23.3 

24.1 

30 

22.8 

25.2 

23.4 

26.2 

24.6 

22.1 

23.2 

22.8 

23.8 

31 

22.6 

25.2 

23.1 

26.1 

24.4 

22.0 

22.9 

23.8 

32 

22.4 

25.1 

23.2 

26.1 

24.4 

22.1 

22.8 

23.7 

33 

22.1 

25.1 

23.4 

26.2 

24.3 

22.3 

22.7 

23.7 

34 

22.0 

25.1 

23.3 

26.3 

24.2 

22.4 

22.6 

23.7 

35 

21.9 

25.0 

23.7 

26.3 

24.1 

22.6 

22.4 

23.3 

23.7 

36 

21.8 

25.1 

24.6 

26.3 

23.8 

22.4 

22.2 

23.7 

37 

21.7 

25.0 

24.8 

26.4 

23.5 

22.4 

22.4 

23.7 

38 

21.6 

24.8 

24.8 

26.3 

23.1 

22.6 

22.3 

23.6 

39 

21.5 

24.7 

25.0 

26.4 

22.8 

22.5 

22.2 

23.6 

40 

21.6 

24.4 

24.9 

26.3 

22.9 

22.4 

22.0 

22.3 

23.4 

41 

21.7 

24.5 

24.8 

25.9 

23.0 

22.2 

21.8 

23.4 

42 

21.8 

24.6 

24.8 

26.1 

23.2 

22.0 

21.1 

23.4 

43 

21.8 

24.6 

24.0 

25.8 

23.3 

21.9 

21.6 

23.3 

44 

21.8 

24.6 

23.2 

25.6 

23.2 

22.0 

21.4 

23.1 

45 

21.8 

24.6 

23.0 

25.6 

23.1 

22.0 

21.6 

21.1 

22.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


SST  Condition 
Face  Temperatures 


Tlmd  1 

2 

3 

4 

5 

6 

7 

a 

9 

Maan 

( minutes  1 

46 

21.7 

24.6 

23.2 

25.6 

23.1 

22.2 

21.6 

23.1 

47 

21.6 

24.5 

23.5 

25.6 

23.0 

22.3 

21.7 

23.2 

48 

21.6 

24.6 

23.6 

25.4 

23.0 

22.3 

21.6 

23.2 

49 

21.7 

24.5 

23.8 

25.5 

22.9 

22.2 

21.4 

23.1 

50 

21.4 

24.3 

24.1 

25.4 

23.0 

22.0 

21.4 

22.0 

23.0 

51 

21.2 

24.3 

23.8 

25.2 

22.9 

22.0 

21.2 

22.9 

52 

21.1 

24.1 

23.7 

25.3 

22.9 

21.8 

21.2 

22.9 

53 

21.0 

24.1 

23.7 

25.4 

22.9 

21.6 

21.1 

22.8 

54 

20.9 

24.1 

23.6 

25.5 

22.8 

21.5 

21.0 

22.8 

55 

21.0 

24.0 

23.7 

25.5 

22.6 

21.4 

21.0 

21.9 

22.6 

56 

21.0 

24.1 

23.5 

25.5 

22.8 

21.2 

21.0 

22.7 

57 

21.1 

24.1 

23.4 

25.5 

22.7 

21.0 

21.0 

22.7 

58 

21.1 

24.0 

23.3 

25.4 

22.5 

20.8 

21.0 

22.6 

59 

21.1 

24.1 

23.4 

25.4 

22.3 

20.8 

20.9 

22.6 

60 

21.1 

24.0 

23.3 

25.4 

22.2 

20.9 

20.8 

20.7 

22.3 

61 

21.1 

23.9 

23.5 

25.5 

22.2 

20.8 

20.7 

22.5 

62 

21.0 

23.9 

23.6 

25.7 

22.2 

20.8 

20.5 

22.5 

63 

21.0 

23.9 

23.8 

25.5 

22.2 

20.8 

20.4 

22.5 

64 

20.9 

24.1 

24.0 

25.4 

22.3 

20.6 

20.4 

22.5 

65 

20.8 

24.1 

24.1 

25.4 

22.3 

20.5 

20.4 

22.2 

22.5 

66 

20.8 

24.2 

24.3 

25.5 

22.3 

20.7 

20.4 

22.6 

67 

20.7 

24.1 

24.3 

25.5 

22.3 

20.8 

20.4 

22.6 

68 

20.8 

23.9 

24.2 

25.6 

22.2 

20.8 

20.4 

22.6 

69 

20.9 

23.8 

24.5 

25.8 

22.3 

20.8 

20.3 

22.6 

70 

21.0 

23.9 

24.7 

25.5 

22.4 

20.7 

20.1 

21.5 

22.5 

71 

21.0 

24.1 

25.0 

25.4 

22.4 

20.6 

20.1 

22.7 

72 

20.9 

24.2 

24.6 

25.2 

22.2 

20.4 

20.2 

22.5 

73 

21.0 

24.3 

24.7 

25.1 

21.9 

20.2 

20.2 

22.5 

74 

20.9 

24.4 

24.1 

25.1 

21.8 

20.0 

20.3 

22.4 

75 

20.9 

24.3 

24.0 

25.0 

21.8 

19.9 

20.4 

20.6 

22.1 

76 

20.8 

24.2 

24.3 

24.8 

21.9 

19.9 

20.3 

22.3 

77 

20.7 

24.1 

24.2 

24.7 

21.9 

20.0 

20.3 

22.3 

78 

20.7 

24.0 

24.3 

24.7 

21.8 

20.1 

20.4 

22.3 

79 

20.7 

23.9 

24.0 

24.6 

21.8 

20.1 

20.3 

22.2 

80 

20.8 

23.8 

23.8 

24.7 

21.9 

20.1 

20.4 

21.2 

22.1 

81 

20.9 

23.7 

23.7 

24.8 

22.0 

20.1 

20.4 

22.2 

82 

20.8 

23.6 

23.5 

25.0 

22.1 

20.0 

20.5 

22.2 

83 

20.8 

23.6 

23.7 

25.0 

22.1 

19.9 

20.5 

22.2 

84 

20.7 

23.7 

23.7 

25.0 

22.1 

19.9 

20.6 

22.2 

85 

20.7 

23.8 

23.7 

24.9 

22.1 

19.8 

20.6 

20.5 

22.0 

86 

20.8 

23.7 

23.8 

24.9 

22.0 

19.7 

20.5 

22.2 

87 

20.7 

23.6 

23.9 

25.0 

21.9 

19.7 

20.4 

22.2 

88 

20.7 

23.5 

24.1 

24.9 

21.9 

19.6 

20.3 

22.1 

89 

20.7 

23.4 

24.0 

25.0 

21.9 

19.6 

20.3 

22.1 

90 

20.7 

23.3 

23.9 

25.2 

21 .8 

19.5 

20.2 

21.2 

22.0 

91 

20.7 

23.1 

23.8 

25.3 

21.8 

19.6 

20.3 

22.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont) 


SST  Condition 
Face  Temperatures 


7/mJ  1 

2 

3 

4 

5 

6 

7 

8 

9 

Maan 

( minutas 

92 

20.6 

22.9 

23.6 

25.4 

21.8 

19.6 

20.5 

22.1 

93 

20.5 

22.8 

23.6 

25.5 

21.8 

19.7 

20.6 

22.1 

94 

20.4 

22.9 

23.4 

25.5 

21.8 

20.0 

20.7 

22  1 

95 

20.4 

22.9 

23.4 

25.4 

22.0 

20.2 

20.7 

20.9 

22.0 

96 

20.5 

23.1 

23.6 

25.9 

21.9 

20.4 

20.6 

22.3 

97 

20.5 

23.1 

23.8 

25.7 

22.0 

20.2 

20.6 

22.3 

98 

20.5 

23.1 

23.8 

25.4 

22.0 

20.1 

20.6 

22.2 

99 

20.5 

23.2 

23.9 

25.0 

21.9 

19.9 

20.5 

22.1 

100 

20.5 

23.2 

24.7 

25.0 

21.7 

19.8 

20.4 

20.5 

22.0 

101 

20.5 

23.2 

24.9 

25.0 

21.6 

19.6 

20.5 

22.2 

102 

20.6 

23.4 

24.9 

24.8 

21.4 

19.5 

20.6 

22.2 

103 

20.6 

23.5 

24.9 

24.8 

21.3 

19.5 

20.5 

22.2 

104 

20.6 

23.6 

24.4 

24.7 

21.4 

19.4 

20.4 

22.1 

105 

20.5 

23.7 

24.1 

24.7 

21.3 

19.3 

20.4 

20.2 

21.8 

106 

20.5 

23.7 

24.0 

24.6 

21.3 

19.4 

20.3 

22.0 

107 

20.2 

23.7 

24.2 

24.7 

21.4 

19.5 

20.3 

22.0 

108 

20.1 

23.7 

23.9 

24.9 

21.5 

19.6 

20.3 

22.0 

109 

19.7 

23.7 

23.4 

25.1 

21.6 

19.7 

20.4 

21.9 

110 

20.1 

23.6 

23.6 

25.3 

21.6 

19.8 

20.4 

20.4 

21.9 

1  1  1 

20.6 

23.6 

23.8 

25.4 

21.6 

19.8 

20.4 

22.2 

112 

20.7 

23.5 

23.8 

25.3 

21.6 

19.8 

20.4 

22.2 

113 

20.4 

23.3 

23.7 

25.1 

21.6 

19.7 

20.3 

22.0 

114 

20.3 

23.3 

23.5 

25.1 

21.5 

19.6 

20.3 

21.9 

115 

20.3 

23.3 

23.5 

25.1 

21.4 

19.7 

20.1 

20.3 

21.7 

116 

20.2 

23.3 

23.8 

25.0 

21.4 

19.4 

20.1 

21.9 

117 

20.1 

23.2 

23.7 

25.0 

21.3 

19.2 

20.0 

21.8 

118 

20.0 

23.2 

23.7 

25.2 

21.2 

19.1 

19.9 

21.8 

119 

20.0 

23.2 

23.9 

25.2 

21.1 

19.2 

19.9 

21.8 

120 

20.0 

23.1 

24.2 

25.1 

21.0 

19.3 

20.0 

20.9 

21.7 

121 

20.2 

23.1 

24.3 

25.2 

21.1 

19.5 

20.2 

21.9 

122 

20.2 

23.0 

24.2 

25.5 

21.3 

19.5 

20.4 

22.0 

123 

20.2 

23.2 

24.3 

25.5 

21.4 

19.6 

20.6 

22.1 

124 

20.2 

23.2 

24.0 

25.5 

21.5 

19.8 

20.7 

22.1 

125 

20.3 

23.3 

24.3 

25.4 

21.6 

19.9 

20.8 

20.7 

22.0 

126 

20.5 

23.4 

25.1 

25.3 

21.6 

20.0 

21.0 

22.4 

127 

20.6 

23.5 

24.9 

25.8 

21.6 

19.7 

21.2 

22.5 

128 

20.7 

23.4 

24.6 

25.5 

21.5 

19.7 

21.2 

22.4 

129 

20.7 

23.3 

24.7 

25.2 

21.4 

19.7 

21.1 

22.3 

130 

20.7 

23.3 

24.5 

24.9 

21.1 

19.5 

21.1 

21.1 

22.0 

131 

20.7 

23.2 

24.5 

24.8 

20.9 

19.4 

21.1 

22.1 

132 

20.7 

23.2 

24.0 

24.8 

21.0 

19.1 

21.1 

22.0 

133 

20.7 

23.6 

24.3 

24.8 

21.2 

19.1 

21.0 

22.1 

134 

20.7 

23.9 

24.2 

24.7 

21.3 

19.3 

20.9 

22.1 

135 

20.6 

23.8 

24.0 

24.7 

21.4 

19.4 

20.8 

20.5 

21.9 

136 

20.5 

23.8 

24.0 

24.9 

21.5 

19.4 

20.8 

22.1 

137 

20.4 

23.9 

23.9 

25.0 

21.6 

19.5 

20.7 

22.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-4  (cont.) 


SST  Condition 
Face  Temperatures 


Time 

(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

11 

Msan 

138 

20.3 

24.0 

24.4 

25.1 

21.5 

19.4 

20.7 

22.2 

139 

20.3 

23.8 

24.4 

25.1 

21.4 

19.4 

20.8 

22.2 

140 

20.5 

23.7 

24.2 

25.1 

21.4 

19.2 

20.8 

20.5 

21.9 

141 

20.6 

23.6 

24.1 

24.9 

21.4 

19.1 

20.6 

22.0 

142 

20.6 

23.5 

24.1 

24.9 

21.3 

18.9 

20.6 

22.0 

143 

20.6 

23.6 

23.9 

24.9 

21.2 

18.9 

20.5 

21.9 

144 

20.5 

23.5 

23.6 

24.9 

21.1 

19.0 

20.5 

21.9 

145 

20.6 

23.4 

23.7 

24.8 

21.0 

19.0 

20.4 

20.1 

21.6 

146 

20.4 

23.4 

23.8 

24.7 

21.0 

19.2 

20.3 

21.8 

147 

20.2 

23.4 

23.9 

24.8 

21.1 

19.3 

20.3 

21.9 

148 

20.1 

23.4 

24.0 

24.8 

21.1 

19.2 

20.2 

21.8 

149 

20.1 

23.4 

24.1 

24.8 

21.0 

19.2 

20.1 

21.8 

150 

20.0 

23.3 

24.8 

25.0 

21.1 

19.2 

19.9 

21.1 

21.8 

151 

20.1 

23.3 

24.9 

25.4 

21.3 

19.2 

20.0 

22.0 

152 

20.2 

23.4 

24.5 

25.7 

21.3 

19.2 

20.1 

22.1 

20.2 

23.5 

24.3 

25.7 

21.4 

19.5 

20.2 

22.1 

154 

20.3 

23.6 

23.9 

25.7 

21.3 

19.6 

20.2 

22.1 

155 

20.3 

23.7 

23.8 

25.6 

21.2 

19.7 

20.2 

20.4 

21.9 

156 

20.4 

23.7 

24.3 

25.4 

21.1 

19.5 

20.2 

22.1 

157 

20.5 

23.8 

24.1 

25.9 

21.0 

19.5 

20.2 

22.1 

158 

20.5 

23.7 

24  2 

25.6 

20.8 

19.5 

20.1 

22.1 

159 

20.5 

23.6 

24.3 

25.6 

20.5 

19.4 

20.0 

22.0 

160 

20.5 

23.4 

24.0 

25.2 

20.4 

19.4 

19.9 

20.4 

21.7 

161 

20.4 

23.5 

23.6 

25.0 

20.7 

19.2 

20.0 

21.8 

162 

20.5 

23.7 

23.4 

24.9 

20.9 

19.2 

19.9 

21.8 

163 

20.5 

23.7 

23.4 

24.8 

21.0 

19.2 

19.9 

21.8 

164 

20.3 

23.8 

23.0 

24.7 

21.0 

19.3 

19.8 

21.7 

165 

20.2 

23.9 

23.1 

24.8 

21.1 

19.3 

19.7 

20.2 

21.5 

166 

20.1 

23.9 

23.3 

25.1 

21.1 

19.5 

19.7 

21.8 

167 

20.0 

23.9 

24.0 

25.1 

21.1 

19.6 

19.8 

21.9 

168 

20.1 

23.9 

24.0 

25.2 

21.0 

19.6 

19.8 

21.9 

169 

20.1 

23.7 

23.8 

25.4 

20.9 

19.5 

19.8 

21.9 

170 

20.0 

23.6 

23.8 

25.4 

20.9 

19.4 

19.8 

20.8 

21.7 

171 

20.0 

23.5 

24.1 

25.2 

20.8 

19.3 

19.8 

21.8 

172 

19.9 

23.5 

23.7 

25.2 

20.8 

19.1 

19.8 

21.7 

173 

19.9 

23.5 

23.5 

20.9 

19.1 

19.8 

21.1 

174 

19.8 

23.5 

23.4 

21.0 

19.0 

19.7 

21.1 

175 

19.8 

23.5 

23.1 

25.2 

21.0 

18.9 

19.6 

21.1 

21.5 

1  76 

34.8 

23.4 

23.1 

21.0 

18.9 

19.5 

23.5 

177 

33.9 

23.4 

23.0 

21.0 

19.2 

19.5 

23.3 

178 

33.2 

23.4 

23.0 

21.1 

19.5 

19.5 

23.3 

179 

32.6 

21.1 

19.6 

19.5 

23.2 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5 


Warm  Condition 
Toe  Temperatures 


Tim a 
(minutes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

0 

32.1 

32.0 

24.7 

23.3 

26.0 

30.0 

29.7 

25.8 

28.0 

1 

32.0 

32.2 

24.7 

23.3 

26.0 

29.9 

29.6 

25.9 

28.0 

2 

31.4 

32.0 

24.7 

23.4 

26.0 

29.9 

29.4 

26.0 

27.9 

3 

31.0 

32.2 

24.7 

23.4 

26.0 

29.8 

29.4 

26.0 

27.8 

4 

30.7 

32.2 

24.6 

23.4 

26.0 

29.7 

29.5 

26.0 

27.8 

5 

30.4 

32.2 

24.6 

23.4 

25.9 

28.6 

29.7 

26.0 

27.6 

6 

30.3 

32.3 

24.6 

23.4 

25.8 

29.1 

28.5 

25.9 

27.5 

7 

30.4 

32.4 

24.6 

23.3 

25.8 

29.9 

28.6 

25.9 

27.6 

8 

30.2 

32.5 

24.7 

23.3 

25.9 

29.8 

28.5 

25.9 

27.6 

9 

30.0 

32.6 

24.7 

23.4 

25.9 

29.7 

28.5 

25.9 

27.6 

1  0 

29.9 

32.5 

24.8 

23.7 

25.9 

29.7 

28.5 

25.9 

27.6 

1  1 

29.9 

32.3 

24.8 

23.9 

25.8 

29.7 

28.5 

25.9 

27.6 

1  2 

29.5 

32.2 

24.9 

23.9 

25.9 

27.7 

28.4 

25.9 

27.3 

1  3 

29.3 

32.2 

25.0 

23.8 

25.8 

28.2 

28.2 

26.0 

27.3 

1  4 

29.3 

32.1 

25.1 

23.7 

25.8 

29.5 

28.2 

26.1 

27.5 

1  5 

29.8 

32.1 

25.1 

23.7 

25.7 

29.4 

28.2 

26.2 

27.5 

1  6 

29.7 

32.0 

25.2 

23.7 

25.8 

29.6 

28.2 

26.1 

27.5 

1  7 

29.5 

32.2 

25.6 

23.7 

25.8 

29.6 

28.2 

26.1 

27.6 

1  8 

29.4 

32.3 

25.8 

23.7 

25.9 

29.7 

28.2 

26.1 

27.6 

1  9 

29.2 

32.3 

25.8 

23.7 

25.8 

29.7 

28.1 

26.1 

27.6 

20 

29.1 

32.2 

25.8 

23.7 

25.7 

29.6 

28.1 

26.2 

27.6 

21 

29.5 

32.2 

25.7 

23.6 

25.8 

29.1 

28.1 

26.8 

27.6 

22 

30.1 

32.3 

25.7 

23.8 

25.8 

29.1 

28.0 

27.2 

27.8 

23 

30.4 

32.2 

25.7 

23.9 

25.8 

29.3 

28.0 

27.3 

27.8 

24 

30.3 

32.1 

25.8 

24.0 

25.8 

29.3 

28.2 

27.4 

27.9 

25 

30.0 

32.1 

25.8 

24.0 

25.8 

29.1 

28.6 

27.4 

27.9 

26 

29.8 

32.1 

25.8 

24.4 

25.8 

29.1 

28.9 

27.4 

27.9 

27 

29.6 

32.0 

25.7 

25.1 

25.8 

29.3 

29.0 

27.4 

28.0 

28 

29.6 

32.0 

25.7 

26.0 

25.8 

29.3 

29.1 

27.3 

28.1 

29 

29.3 

31.9 

25.6 

26.5 

25.8 

29.1 

29.4 

27." 

28.1 

30 

29.1 

32.0 

25.6 

26.5 

25.9 

29.1 

29.5 

27.1 

28.1 

31 

28.8 

32.0 

25.6 

26.3 

25.9 

29.0 

29.6 

27.1 

28.0 

32 

28.7 

32.0 

25.8 

26.2 

25.9 

29.1 

29.8 

27.1 

28.1 

33 

28.7 

32.0 

26.0 

26.2 

25.7 

29.2 

29.9 

27.1 

28.1 

34 

28.7 

32.0 

26.0 

26.4 

25.8 

29.2 

29.8 

27.2 

28.1 

35 

28.6 

32.0 

26.0 

27.1 

25.8 

28.7 

29.9 

27.3 

28.2 

36 

29.0 

31.9 

25.9 

27.5 

25.7 

29.0 

30.5 

27.4 

28.4 

37 

28.8 

31.8 

26.0 

27.6 

25.7 

29.0 

30.8 

27.3 

28.4 

38 

28.7 

31.7 

26.0 

27.6 

25.7 

29.1 

30.9 

27.1 

28.4 

39 

28.4 

31.6 

26.0 

24.2 

25.7 

29.0 

30.8 

27.0 

27.8 

40 

28.5 

31 .6 

26.0 

27.2 

25.8 

28.9 

30.7 

27.0 

28.2 

4  1 

28.5 

31 .7 

25.9 

27.1 

25.7 

28.8 

30.6 

26.9 

28.2 

42 

28.2 

31.7 

25.8 

26.9 

25.7 

28.6 

30.7 

26.9 

28.1 

43 

28.1 

31.7 

25.6 

26.8 

25.6 

28.5 

30.5 

26.9 

28.0 

44 

28.0 

31 .6 

25.5 

26.7 

25.8 

28.5 

30.4 

26.9 

27.9 

45 

28.0 

31.6 

25.5 

26.5 

25.8 

28.6 

30.0 

26.9 

27.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 

2-49 


Table  AII-5  (cont.) 


Warm  Condition 
Toe  Temperatures 


Time 

(minutes 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

46 

28.3 

31.5 

25.5 

26.4 

25.5 

28.7 

30.1 

26.9 

27.9 

47 

28.6 

31.4 

25.4 

26.3 

25.5 

28.8 

30.1 

26.9 

27.9 

48 

28.5 

31.3 

25.5 

26.4 

25.5 

28.7 

30.1 

27.3 

27.9 

49 

28.2 

31.3 

25.5 

26.6 

25.5 

28.5 

30.1 

27.7 

27.9 

50 

28.1 

31.4 

25.5 

26.6 

25.4 

28.4 

30.1 

27.9 

27.9 

51 

28.0 

31.3 

25.6 

26.6 

25.4 

28.4 

30.3 

27.9 

27.9 

52 

27.9 

31.3 

25.5 

26.5 

25.4 

28.2 

30.3 

27.9 

27.9 

53 

27.9 

31.3 

25.6 

26.5 

25.4 

28.3 

30.2 

27.9 

27.9 

54 

27.7 

31.2 

25.6 

26.7 

25.5 

28.6 

30.4 

27.8 

27.9 

55 

27.7 

31.1 

25.6 

26.6 

25.4 

28.3 

30.3 

27.6 

27.8 

56 

27.6 

31.2 

25.7 

26.5 

25.4 

28.0 

30.1 

27.6 

27.8 

57 

27.6 

31.7 

25.6 

26.5 

25.3 

28.2 

30.0 

27.7 

27.8 

58 

27.5 

31.9 

25.6 

26.4 

25.3 

28.5 

30.0 

28.0 

27.9 

59 

27.3 

31.7 

25.6 

26.3 

25.4 

27.5 

30.1 

27.8 

27.7 

60 

27.3 

31.7 

25.6 

26.2 

25.6 

28.1 

30.3 

23.3 

27.3 

61 

27.2 

31.6 

25.6 

26.0 

25.7 

28.1 

30.2 

27.7 

27.8 

62 

27.2 

31.5 

25.5 

25.9 

25.7 

27.9 

30.3 

28.0 

27.8 

63 

27.2 

31.3 

25.4 

25.7 

25.8 

28.1 

30.1 

28.0 

27.7 

64 

27.1 

31.2 

25.3 

25.7 

25.7 

28.1 

30.0 

28.0 

27.6 

65 

26.9 

31.0 

25.3 

25.6 

25.8 

28.1 

29.9 

28.0 

27.6 

66 

26.8 

30.9 

25.3 

25.6 

25.6 

28.0 

29.9 

27.9 

27.5 

67 

26.9 

30.9 

25.2 

25.5 

25.6 

28.1 

29.8 

27.8 

27.5 

68 

27.2 

30.8 

25.2 

25.4 

25.7 

28.0 

29.8 

27.7 

27.5 

69 

27.1 

30.7 

25.1 

25.3 

25.8 

28.0 

29.9 

27.6 

27.4 

70 

27.1 

30.6 

25.1 

25.2 

25.7 

28.0 

29.9 

27.6 

27.4 

71 

26.8 

30.5 

25.0 

25.2 

25.8 

28.0 

29.9 

27.6 

27.4 

72 

26.7 

30.6 

24.9 

25.1 

25.8 

28.1 

29.8 

27.6 

27.3 

73 

26.9 

30.5 

24.9 

25.1 

25.7 

28.0 

29.8 

27.5 

27.3 

74 

27.1 

30.4 

24.9 

25.1 

25.7 

28.1 

29.8 

27.5 

27.3 

75 

27.1 

30.3 

24.9 

25.0 

25.6 

27.9 

29.7 

27.5 

27.3 

76 

26.9 

30.1 

24.9 

25.0 

25.6 

27.8 

29.7 

27.4 

27.2 

77 

26.9 

30.1 

24.9 

24.9 

25.7 

27.8 

29.8 

27.5 

27.2 

78 

27.0 

30.1 

24.9 

24.9 

25.7 

26.6 

29.7 

27.4 

27.0 

79 

27.1 

30.0 

24.9 

24.8 

25.8 

27.6 

29.6 

27.4 

27.2 

80 

27.1 

30.0 

24.8 

24.8 

25.8 

27.6 

29.6 

27.7 

27.2 

81 

27.0 

30.1 

25.0 

24.8 

25.7 

27.7 

29.5 

28.0 

27.2 

82 

26.8 

30.1 

25.0 

24.8 

25.6 

27.5 

29.5 

28.1 

27.2 

83 

26.7 

30.0 

24.9 

24.8 

25.7 

27.6 

29.6 

28.1 

27.2 

84 

26.7 

30.0 

24.9 

24.7 

25.6 

27.6 

29.6 

28.1 

27.2 

85 

26.5 

30.0 

24.9 

24.6 

25.3 

27.5 

29.6 

28.0 

27.1 

86 

26.3 

30.0 

24.8 

24.5 

25.2 

27.3 

29.7 

28.0 

27.0 

87 

26.4 

29.9 

24.8 

24.5 

25.3 

27.4 

29.6 

28.0 

27.0 

88 

26.3 

30.0 

24.8 

24.4 

25.4 

27.3 

29.5 

28.0 

27.0 

89 

26.3 

29.9 

24.7 

24.4 

25.5 

27.4 

29.5 

28.0 

27.0 

90 

26.3 

29.8 

24.7 

24.3 

25.5 

27.1 

29.4 

28.0 

26.9 

91 

26.2 

29.7 

24.7 

24.3 

25.5 

27.3 

29.6 

28.0 

26.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (cont.) 


Warm  Condition 
Toe  Temperatures 


Tim t 
(mlnutts 

|  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mun 

92 

26.2 

29.6 

24.7 

24.3 

25.5 

26.9 

29.6 

28.0 

26.9 

93 

26.1 

29.5 

24.8 

24.2 

25.4 

27.7 

29.7 

27.9 

26.9 

94 

26.1 

29.4 

24.8 

24.1 

25.3 

27.0 

29.7 

27.8 

26.8 

95 

26.0 

29.3 

24.7 

24.0 

25.1 

27.1 

29.6 

27.7 

26.7 

96 

26.2 

29.3 

24.6 

24.0 

25.2 

27.5 

29.6 

27.7 

26.8 

97 

26.2 

29.2 

24.5 

23.9 

25.3 

27.6 

29.7 

27.7 

26.8 

98 

26.1 

29.1 

24.5 

23.9 

25.4 

27.6 

29.7 

27.7 

26.8 

99 

26.0 

29.1 

24.4 

23.9 

25.3 

27.5 

29.7 

27.7 

26.7 

100 

25.8 

29.0 

24.4 

23.9 

25.3 

27.4 

29.7 

27.7 

26.7 

101 

25.9 

29.2 

24.4 

23.9 

25.2 

27.4 

29.7 

27.7 

26.7 

102 

26.0 

29.0 

24.4 

23.8 

25.1 

27.3 

29.8 

27.6 

26.6 

103 

26.0 

28.8 

24.4 

23.8 

25.1 

27.0 

29.7 

27.6 

26.6 

104 

26.0 

29.0 

24.4 

23.7 

25.1 

27.0 

29.7 

27.6 

26.6 

105 

26.0 

29.1 

24.4 

23.7 

25.2 

27.0 

29.6 

27.8 

26.6 

106 

25.9 

29.0 

24.4 

23.7 

25.1 

27.0 

29.7 

28.4 

26.7 

107 

25.9 

29.1 

24.4 

23.7 

24.9 

26.8 

29.7 

28.5 

26.6 

108 

25.8 

29.1 

24.5 

23.7 

24.9 

26.8 

29.6 

28.5 

26.6 

109 

25.7 

29.0 

24.6 

23.7 

24.7 

26.6 

29.6 

28.6 

26.6 

110 

25.5 

29.0 

24.6 

23.6 

24.6 

26.7 

29.5 

28.7 

26.5 

1  1 1 

25.5 

28.9 

24.6 

23.5 

24.6 

26.7 

29.6 

28.7 

26.5 

112 

25.3 

28.8 

24.7 

23.5 

24.6 

26.9 

29.7 

28.6 

26.5 

113 

25.3 

28.8 

24.6 

23.4 

24.7 

26.9 

29.7 

28.5 

26.5 

114 

25.4 

28.7 

24.6 

23.4 

24.8 

26.9 

29.7 

28.5 

26.5 

115 

25.3 

28.6 

24.5 

23.4 

24.8 

27.0 

29.6 

28.4 

26.5 

116 

25.3 

28.5 

24.4 

23.4 

24.8 

27.2 

29.5 

28.3 

26.4 

117 

25.1 

28.4 

24.5 

23.4 

24.9 

26.8 

29.5 

28.3 

26.4 

118 

25.1 

28.3 

24.4 

23.4 

24.9 

26.8 

29.4 

28.5 

26.4 

119 

25.2 

28.3 

24.3 

23.4 

24.8 

26.7 

29.4 

28.5 

26.3 

120 

25.1 

28.4 

24.3 

23.4 

24.7 

26.7 

29.5 

28.6 

26.3 

121 

25.2 

28.3 

24.3 

23.3 

24.7 

26.8 

29.5 

28.2 

26.3 

122 

25.1 

28.2 

24.3 

23.2 

24.8 

26.7 

29.7 

28.1 

26.3 

123 

25.2 

28.2 

24.3 

23.2 

24.8 

26.4 

29.8 

28.0 

26.2 

124 

25.2 

28.0 

24.3 

23.1 

24.9 

26.5 

29.8 

28.0 

26.2 

125 

25.3 

28.0 

24.2 

23.1 

24.9 

26.3 

29.8 

28.0 

26.2 

126 

25.3 

28.0 

24.0 

23.1 

24.7 

26.5 

29.7 

28.0 

26.2 

127 

25.4 

28.0 

24.0 

23.1 

24.6 

26.4 

29.6 

28.0 

26.1 

128 

25.3 

28.0 

24.1 

23.1 

24.6 

26.2 

29.5 

28.0 

26.1 

129 

25.1 

28.0 

24.1 

23.0 

24.7 

22.6 

29.7 

28.0 

25.7 

130 

25.1 

28.0 

24.1 

23.0 

24.7 

22.7 

29.6 

27.9 

25.6 

131 

25.2 

28.0 

24.1 

23.0 

24.7 

23.5 

29.5 

27.8 

25.7 

132 

25.2 

28.0 

24.1 

23.0 

24.7 

23.0 

29.2 

27.8 

25.6 

133 

25.4 

28.0 

24.1 

23.0 

24.8 

23.1 

29.2 

27.8 

25.7 

134 

25.3 

28.0 

24.1 

23.0 

24.8 

24.2 

29.3 

27.7 

25.8 

135 

25.2 

28.0 

24.2 

23.0 

24.7 

26.3 

29.5 

28.0 

26.1 

136 

25.2 

28.0 

24.2 

22.9 

24.7 

26.1 

29.6 

28.5 

26.2 

137 

25.0 

27.9 

24.2 

22.9 

24.5 

25.9 

29.5 

28.7 

26.1 

Missing  data  (blanks)  are  due  to  equipment  maifuntion. 
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Table  AII-5  (cont.) 


Warm  Condition 
Toe  Temperatures 


Tim* 

(mlnutms 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Maan 

138 

24.9 

27.8 

24.2 

22.8 

24.4 

23.4 

29.5 

28.6 

25.7 

139 

25.1 

27.7 

24.3 

22.8 

24.4 

22.7 

29.6 

28.6 

25.7 

140 

25.0 

27.6 

24.4 

22.8 

24.6 

23.8 

29.6 

28.4 

25.8 

141 

24.8 

27.6 

24.5 

22.8 

24.7 

25.6 

29.7 

28.3 

26.0 

142 

24.9 

27.6 

24.4 

22.8 

24.7 

23.3 

29.6 

28.4 

25.7 

143 

24.9 

27.4 

24.4 

22.7 

24.5 

21.8 

29.4 

28.2 

25.4 

144 

25.0 

27.4 

24.4 

22.7 

24.4 

23.0 

29.2 

28.1 

25.5 

145 

24.8 

27.3 

24.3 

22.7 

24.4 

25.8 

29.0 

28.2 

25.8 

146 

24.9 

27.4 

24.3 

22.6 

24.3 

25.7 

29.1 

28.1 

25.8 

147 

24.8 

27.4 

24.3 

22.6 

24.2 

25.9 

29.2 

28.1 

25.8 

148 

24.7 

27.3 

24.3 

22.6 

24.2 

26.0 

29.1 

28.1 

25.8 

149 

24.7 

27.2 

24.2 

22.5 

24.4 

25.9 

29.1 

28.1 

25.8 

150 

24.8 

27.1 

24.2 

22.5 

24.5 

26.0 

29.3 

27.9 

25.8 

151 

24.9 

27.1 

24.2 

22.6 

24.6 

26.0 

29.5 

27.9 

25.5 

152 

24.8 

27.1 

24.1 

22.5 

24.7 

25.8 

29.5 

27.8 

25.8 

153 

24.7 

27.1 

24.0 

22.5 

24.6 

24.8 

29.4 

27.8 

25.6 

154 

24.6 

27.0 

24.0 

22.5 

24.5 

21.9 

29.4 

27.8 

25.2 

155 

24.8 

26.9 

24.1 

22.5 

24.3 

22.1 

29.3 

27.7 

25.2 

156 

25.0 

26.9 

24.0 

22.5 

24.2 

22.2 

29.2 

27.6 

25.2 

157 

24.9 

26  8 

24.0 

22.5 

24.2 

22.2 

29.2 

27.6 

25.2 

158 

25.0 

26.8 

24.0 

22.5 

24.3 

22.1 

29.2 

27.6 

25.2 

159 

24.8 

26.8 

23.9 

22.5 

24.4 

22.0 

29.2 

27.5 

25.1 

160 

24.8 

26.8 

23.9 

22.5 

24.5 

22.0 

29.1 

27.5 

25.1 

161 

25.0 

26.8 

23.9 

22.4 

24.4 

24.4 

29.0 

28.0 

25.5 

162 

24.9 

26.7 

23.9 

22.4 

24.4 

22.1 

28.9 

28.0 

25.2 

163 

24.6 

26.7 

24.0 

22.3 

24.4 

23.0 

29.1 

28.1 

25.3 

164 

25.0 

26.7 

24.1 

22.3 

24.4 

24.7 

29.1 

28.0 

25.5 

165 

24.9 

26.7 

24.1 

22.3 

24.4 

25.6 

29.1 

28.0 

25.6 

166 

24.9 

26.7 

24.2 

22.3 

24.4 

24.0 

29.2 

28.0 

25.5 

167 

24.7 

26.7 

24.2 

22.3 

24.4 

24.9 

29.1 

28.0 

25.5 

168 

24.7 

26.7 

24.0 

22.2 

24.5 

25.3 

29.2 

28.0 

25.6 

169 

24.8 

26.7 

24.0 

22.2 

24.6 

25.6 

29.0 

28.0 

25.6 

170 

24.8 

26.6 

24.0 

22.2 

24.3 

25.7 

29.2 

28.0 

25.6 

171 

24.6 

26.6 

24.0 

22.1 

24.2 

25.6 

29.4 

28.0 

25.6 

172 

24.6 

26.5 

24.0 

22.1 

24.1 

25.8 

29.4 

27.9 

25.6 

173 

24.6 

26.3 

24.2 

22.1 

24.2 

25.7 

29.1 

28.0 

25.5 

174 

24.5 

26.4 

24.4 

22.1 

24.2 

25.4 

29.0 

28.0 

25.5 

175 

24.6 

26.4 

24.5 

24.3 

25.5 

29.2 

28.0 

26.1 

176 

24.6 

26.4 

24.4 

24.3 

25.6 

29.2 

25.8 

177 

24.4 

26.3 

24.6 

24.3 

24.3 

29.0 

25.5 

178 

24.6 

26.3 

24.7 

24.3 

25.6 

28.9 

25.7 

1  79 

32.0 

26.2 

25.1 

24.3 

25.7 

29.1 

27.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (conk) 


Cold  Condition 
Toe  Temperatures 


Tim 4 
( mlnutms 

1 

2 

3 

4 

5 

6 

7 

a 

9 

Mean 

0 

26.7 

23.0 

26.4 

26.1 

25.6 

26.9 

34.9 

23.4 

26.6 

1 

26.7 

23.2 

26.4 

26.1 

25.8 

26.9 

34.8 

0.0 

23.7 

2 

26.8 

23.3 

26.2 

26.0 

25.9 

26.9 

34.7 

0.0 

23.7 

3 

26.7 

23.3 

26.1 

25.9 

26.0 

26.8 

34.5 

0.0 

23.7 

4 

26.7 

23.3 

26.0 

25.8 

26.6 

26.6 

34.3 

0.0 

23.7 

5 

26.4 

23.2 

25.8 

25.5 

27.1 

26.5 

34.0 

22.9 

26.4 

6 

26.2 

23.2 

25.7 

25.2 

25.7 

26.3 

33.6 

0.0 

23.2 

7 

26.1 

23.0 

25.5 

24.9 

25.2 

26.1 

33.3 

0.0 

23.0 

8 

25.9 

22.7 

25.2 

24.7 

24.8 

25.8 

33.1 

0.0 

22.8 

9 

25.7 

22.6 

25.0 

24.4 

24.3 

25.6 

32.8 

0.0 

22.6 

1  0 

25.5 

22.4 

24.8 

24.2 

23.9 

25.3 

32.2 

21.7 

25.0 

1  1 

25.3 

22.2 

24.5 

24.0 

23.5 

24.9 

31.7 

0.0 

22.0 

1  2 

25.1 

22.0 

24.3 

23.7 

23.0 

24.5 

31.3 

0.0 

21.7 

1  3 

24.9 

21.8 

24.1 

23.5 

22.6 

24.1 

30.9 

0.0 

21.5 

1  4 

24.7 

21.6 

23.8 

23.2 

22.2 

23.7 

30.5 

0.0 

21.2 

1  5 

24.4 

21.4 

23.5 

23.0 

21.8 

23.3 

30.1 

20.8 

23.5 

1  6 

24.2 

21.1 

23.2 

22.8 

21.3 

23.0 

29.6 

0.0 

20.7 

1  7 

23.9 

20.9 

22.9 

22.5 

21.0 

22.6 

29.1 

0.0 

20.4 

1  8 

23.6 

20.6 

22.9 

22.2 

20.6 

22.2 

28.8 

0.0 

20.1 

1  9 

23.4 

20.4 

22.7 

21.9 

20.2 

21.8 

28.3 

0.0 

19.8 

20 

23.1 

20.1 

22.5 

21.6 

19.8 

21.5 

27.9 

19.9 

22.1 

21 

22.9 

20.0 

22.3 

21.4 

19.4 

21.2 

27.4 

0.0 

19.3 

22 

22.7 

19.9 

22.0 

21.1 

19.0 

20.8 

27.0 

0.0 

19.1 

23 

22.4 

19.7 

21.8 

20.9 

18.4 

20.4 

26.4 

0.0 

18.8 

24 

22.1 

19.5 

21.6 

20.9 

18.1 

20.1 

25.9 

0.0 

18.5 

25 

21.8 

19.2 

21.3 

20.6 

17.6 

19.7 

25.5 

18.9 

20.6 

26 

21.6 

18.9 

21.1 

20.4 

17.3 

19.4 

25.1 

0.0 

18.0 

27 

21.3 

18.7 

20.9 

20.2 

17.0 

19.1 

24.6 

0.0 

17.7 

28 

21.0 

18.4 

20.6 

19.9 

16.6 

18.8 

24.1 

0.0 

17.4 

29 

20.7 

18.2 

20.4 

19.7 

16.2 

18.5 

23.7 

0.0 

17.2 

30 

20.5 

17.9 

20.0 

19.5 

15.8 

18.2 

23.3 

17.4 

19.1 

31 

20.2 

17.6 

19.7 

19.2 

15.4 

17.8 

23.0 

0.0 

16.6 

32 

20.1 

17.2 

19.5 

19.0 

15.3 

17.5 

22.9 

0.0 

16.4 

33 

20.1 

16.9 

19.4 

18.8 

15.3 

17.3 

22.7 

0.0 

16.3 

34 

20.0 

16.6 

19.1 

18.6 

15.9 

17.0 

22.4 

0.0 

16.2 

35 

20.1 

16.4 

18.9 

18.3 

15.5 

16.7 

21.8 

16.7 

18.1 

36 

19.3 

16.2 

18.5 

17.7 

14.6 

16.4 

21.3 

0.0 

15.5 

37 

18.8 

15.8 

18.2 

17.3 

14.4 

16.1 

21.0 

0.0 

15.2 

38 

18.6 

15.6 

17.9 

17.0 

14.0 

15.8 

20.7 

0.0 

15.0 

39 

18.3 

15.3 

17.7 

17.0 

13.7 

15.6 

20.3 

0.0 

14.7 

40 

18.1 

15.0 

17.4 

16.7 

13.4 

15.3 

19.9 

15.7 

16.4 

4  1 

17.8 

14.8 

17.1 

16.9 

13.1 

15.0 

19.5 

0.0 

14.3 

42 

17.6 

14.6 

16.9 

16.4 

12.8 

14.7 

19.2 

0.0 

14.0 

43 

17.3 

14.3 

16.7 

15.9 

12.6 

14.5 

18.9 

0.0 

13.8 

44 

17.1 

14.2 

16.5 

15.6 

12.4 

14.2 

18.5 

0.0 

13.6 

45 

17.0 

14.0 

16.3 

15.4 

12.1 

14.0 

18.2 

15.0 

15.3 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 

2-53 


Table  AII-5  (cont.) 


Cold  Condition 
Toe  Temperatures 


Tima 

(minutms 

1 

2 

3 

4 

5 

6 

7 

8 

9 

46 

16.7 

13.7 

16.0 

15.1 

11.9 

13.8 

18.0 

0.0 

47 

16.5 

13.5 

15.8 

14.6 

11.7 

13.6 

17.7 

0.0 

48 

16.3 

13.3 

15.6 

14.4 

11.4 

13.4 

17.3 

0.0 

49 

16.2 

13.0 

15.6 

14.3 

11.1 

13.2 

17.0 

0.0 

50 

16.0 

12.8 

15.5 

14.1 

10.9 

12.9 

16.8 

14.5 

51 

15.8 

12.6 

15.4 

14.0 

10.7 

12.7 

16.5 

0.0 

52 

15.5 

12.4 

15.2 

13.6 

10.4 

12.7 

16.2 

0.0 

53 

15.3 

12.2 

15.1 

13.4 

10.0 

12.8 

16.0 

0.0 

54 

15.1 

12.1 

14.9 

13.1 

9.9 

12.9 

15.7 

0.0 

55 

14.9 

12.0 

14.8 

13.0 

9.9 

12.8 

15.5 

14.1 

56 

14.7 

12.0 

14.6 

12.9 

10.1 

12.7 

15.3 

0.0 

57 

14.6 

12.0 

14.5 

12.7 

10.1 

12.4 

15.2 

0.0 

58 

14.4 

11.9 

14.2 

12.6 

10.1 

12.2 

15.2 

0.0 

59 

14.3 

11.9 

14.1 

12.5 

10.1 

12.1 

15.1 

0.0 

60 

14.1 

11.8 

14.0 

12.4 

9.6 

11.8 

15.0 

14.1 

61 

14.2 

11.8 

13.9 

12.3 

9.4 

11.5 

14.8 

0.0 

62 

14.4 

11.6 

13.7 

12.1 

9.3 

11.3 

14.5 

0.0 

63 

15.0 

11.5 

13.5 

12.1 

9.5 

11.1 

14.3 

0.0 

64 

15.4 

11.5 

13.6 

11.8 

9.7 

11.3 

14.2 

0.0 

65 

14.7 

11.6 

13.7 

11.6 

9.5 

11.4 

13.9 

13.9 

66 

14.3 

11.4 

14.0 

11.3 

9.3 

11.4 

13.6 

0.0 

67 

14.1 

11.0 

13.9 

11.3 

9.1 

11.5 

13.5 

0.0 

68 

13.9 

10.8 

13.9 

11.1 

8.9 

11.6 

13.5 

0.0 

69 

13.8 

10.6 

13.7 

10.8 

8.7 

11.4 

13.6 

0.0 

70 

13.6 

10.5 

13.6 

10.6 

8.5 

11.2 

13.7 

13.6 

71 

13.4 

10.3 

13.4 

10.5 

9.0 

11.1 

13.7 

0.0 

72 

13.2 

10.1 

13.2 

10.4 

9.2 

10.9 

13.5 

0.0 

73 

13.0 

10.0 

13.0 

10.2 

9.2 

10.8 

13.1 

0.0 

74 

12.9 

9.8 

12.9 

10.0 

9.2 

10.8 

12.8 

0.0 

75 

12.7 

9.7 

12.7 

9.8 

9.1 

10.6 

12.6 

13.4 

76 

12.5 

9.6 

12.6 

9.6 

8.9 

10.3 

12.4 

0.0 

77 

12.4 

9.4 

12.6 

9.5 

8.7 

10.1 

12.3 

0.0 

78 

12.3 

9.3 

12.8 

9.3 

8.5 

10.0 

12.2 

0.0 

79 

12.1 

9.3 

13.2 

9.2 

8.4 

10.0 

12.2 

0.0 

80 

11.9 

9.6 

13.6 

9.1 

8.4 

10.0 

12.3 

13.3 

81 

11.8 

10.0 

14.1 

9.1 

8.3 

10.1 

12.1 

0.0 

82 

11.7 

10.4 

14.7 

9.1 

8.3 

10.0 

12.0 

0.0 

83 

11.7 

10.6 

15.2 

9.2 

8.2 

9.8 

11.9 

0.0 

84 

11.6 

10.8 

15.4 

9.3 

8.1 

9.6 

11.9 

0.0 

85 

11.4 

11.1 

15.6 

9.2 

8.0 

10.0 

12.1 

13.3 

86 

11.3 

11.1 

15.6 

9.2 

7.8 

10.7 

12.0 

0.0 

87 

1 1.2 

11.2 

15.6 

9.3 

7.7 

1 1 .2 

11.9 

0.0 

88 

11.0 

11.0 

15.4 

9.2 

7.9 

11.2 

11.8 

0.0 

89 

10.9 

11.0 

15.3 

9.2 

8.1 

10.9 

11.9 

0.0 

90 

10.8 

10.9 

15.0 

9.1 

8.5 

10.7 

12.1 

13.6 

91 

10.9 

10.8 

14.9 

9.1 

8.1 

10.4 

12.2 

ue  to  equipment  malfuntion. 


Mean 


13.2 

12.9 

12.7 

12.6 

14.2 

12.2 
12.0 

11.9 

11.7 

13.4 

11.5 

11.4 

11.3 

11.3 

12.9 
11.0 

10.9 

10.9 

10.9 

12.5 

10.7 

10.6 

10.5 

10.3 

11.9 
10.2 
10.1 

9.9 
9.8 

11.3 

9.5 
9.4 

9.3 

9.3 
11.0 

9.4 

9.5 

9.6 

9.6 

11.3 

9.7 

9.8 

9.7 

9.7 

11.3 

9.6 


Missing  data  (blanks)  are  di 


Table  All -5  (cont.) 


Cold  Condition 
Toe  Temperatures 


77m« 

(mlnut08 

1  ’ 

2 

3 

4 

5 

6 

7 

8 

9  l 

Mean 

92 

11.3 

10.9 

14.8 

9.0 

8.3 

10.1 

12.2 

0.0 

9.6 

93 

12.1 

11.1 

14.7 

8.8 

8.4 

10.1 

12.2 

0.0 

9.7 

94 

12.5 

11.1 

14.5 

8.6 

8.4 

10.2 

12.1 

0.0 

9.7 

95 

12.7 

10.6 

14.4 

8.4 

7.9 

10.2 

11.8 

13.6 

11.2 

96 

12.5 

10.2 

14.2 

8.2 

7.6 

10.0 

11.6 

0.0 

9.3 

97 

12.4 

9.9 

14.0 

8.2 

7.4 

9.9 

11.5 

0.0 

9.2 

98 

12.2 

9.7 

13.7 

8.0 

7.2 

9.9 

11.5 

0.0 

9.0 

99 

12.0 

9.5 

13.5 

7.8 

7.1 

9.7 

11.6 

0.0 

8.9 

100 

11.8 

9.4 

13.3 

7.6 

6.9 

9.6 

11.6 

13.5 

10.5 

101 

11.5 

9.2 

13.2 

7.5 

7.2 

9.4 

11.6 

0.0 

8.7 

102 

11.4 

9.0 

13.0 

7.4 

7.9 

9.1 

11.6 

0.0 

8.7 

103 

11.1 

8.9 

12.9 

7.2 

8.1 

9.0 

11.6 

0.0 

8.6 

104 

11.0 

8.8 

12.8 

7.1 

8.0 

8.9 

11.4 

0.0 

8.5 

105 

10.9 

8.6 

12.7 

6.9 

7.9 

9.0 

11.3 

12.9 

10.0 

106 

10.8 

8.4 

12.4 

6.9 

7.7 

8.9 

11.1 

0.0 

8.3 

107 

10.7 

8.3 

12.3 

6.9 

7.5 

8.7 

11.4 

0.0 

8.2 

108 

10.6 

8.3 

12.1 

7.2 

7.5 

9.2 

11.6 

0.0 

8.3 

109 

10.4 

8.5 

12.1 

7.4 

8.0 

10.6 

11.7 

0.0 

8.6 

110 

10.3 

8.7 

12.1 

7.5 

7.8 

11.1 

12.0 

13.0 

10.3 

1 1  1 

10.2 

8.8 

12.3 

7.6 

7.7 

10.8 

12.1 

0.0 

8.7 

112 

10.1 

9.4 

13.1 

7.5 

7.7 

10.4 

12.4 

0.0 

8.8 

113 

10.0 

10.7 

14.0 

7.6 

7.7 

10.1 

12.5 

0.0 

9.1 

114 

10.0 

12.0 

14.7 

7.6 

8.3 

9.8 

12.5 

0.0 

9.4 

115 

9.9 

12.9 

15.0 

7.6 

8.7 

9.6 

12.6 

13.3 

11.2 

116 

9.8 

13.3 

15.3 

7.5 

8.8 

9.5 

12.6 

0.0 

9.6 

117 

9.7 

13.7 

15.5 

7.4 

8.1 

9.4 

12.6 

0.0 

9.6 

118 

9.6 

14.2 

15.6 

7.4 

8.1 

9.4 

12.5 

0.0 

9.6 

119 

9.5 

14.4 

15.8 

7.3 

7.7 

9.6 

12.4 

0.0 

9.6 

120 

9.4 

14.5 

15.9 

7.3 

7.7 

9.8 

12.3 

13.5 

11.3 

121 

9.4 

14.4 

15.7 

7.3 

7.2 

9.6 

12.1 

0.0 

9.5 

122 

9.7 

14.4 

15.5 

7.2 

7.2 

9.2 

12.1 

0.0 

9.4 

123 

10.4 

14.6 

15.4 

7.0 

7.2 

8.9 

12.4 

0.0 

9.5 

124 

10.6 

14.8 

15.1 

6.9 

6.9 

8.8 

12.7 

0.0 

9.5 

125 

10.7 

14.8 

14.9 

6.9 

7.0 

9.3 

12.7 

13.1 

11.2 

126 

10.5 

14.0 

14.8 

7.0 

7.6 

9.8 

12.2 

0.0 

9.5 

127 

10.3 

13.5 

14.7 

7.0 

8.9 

9.5 

11.9 

0.0 

9.5 

128 

10.1 

13.1 

14.5 

6.9 

11.6 

9.2 

11.8 

0.0 

9.7 

129 

10.0 

12.8 

14.3 

6.9 

12.4 

9.0 

11.8 

0.0 

9.7 

130 

9.8 

12.4 

14.0 

6.9 

12.2 

8.7 

11.8 

13.1 

11.1 

131 

9.7 

12.0 

13.8 

6.8 

11.7 

8.4 

11.6 

0.0 

9.3 

132 

9.6 

11.8 

13.5 

6.9 

11.2 

8.2 

11.5 

0.0 

9.1 

133 

9.5 

11.6 

13.3 

6.9 

10.8 

8.2 

11.4 

0.0 

9.0 

134 

9.5 

11.4 

13.2 

6.9 

10.4 

8.1 

11.1 

0.0  1 

8.8 

135 

9.4 

11.1 

12.9 

6.8 

10.0 

7.9 

10.9 

12.8 

10.2 

136 

9.2 

11.0 

12.7 

6.6 

9.6 

7.7 

10.8 

0.0 

8.5 

137 

9.1 

11.1 

12.5 

6.4 

9.3 

7.6 

10.8 

0.0 

8.4 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (cont.) 

Cold  Condition 
Toe  Temperatures 


77m«j  1 

(minutes 


3 

4 

5 

6 

7 

8  9 

12.2 

6.2 

9.0 

7.6  1 

0.6  0.0 

12.1 

6.2 

8.8 

8.3  1 

0.6  0.0 

12.1 

6.1 

8.5 

10.3  1 

1.0  12. 

12.2 

6.0 

8.5 

10.7  1 

1.5  0.0 

12.1 

5.9 

8.5 

10.3  1 

2.2  0.0 

12.0 

5.8 

8.0 

9.9  1 

3.0  0.0 

12.2 

5.6 

8.3 

9.5  1 

3.1  0.0 

12.5 

5.6 

8.4 

9.2  1 

2.9  13.: 

13.0 

5.7 

7.7 

9.0  1 

3.0  0.0 

13.4 

6.1 

7.2 

8.8  1 

3.3  0.0 

13.8 

6.6 

7.0 

8.7  1 

3.2  0.0 

13.8 

7.0 

6.9 

8.7  1 

3.1  0.0 

14.0 

7.1 

6.7 

8.7  1 

3.2  1 3  .< 

13.9 

7.2 

6.5 

8.4  1 

3.2  0.0 

13.7 

7.3 

6.8 

8.2  1 

3.1  0.0 

13.4 

7.3 

6.6 

8.1  1 

3.0  0.0 

13.2 

7.3 

6.8 

8.1  1 

2.9  0.0 

13.2 

7.2 

6.4 

8.3  1 

2.6  12.1 

13.0 

7.1 

6.1 

8.1  1 

2.2  0.0 

12.9 

6.9 

5.9 

8.0  1 

1.9  0.0 

12.7 

6.7 

5.9 

7.8  1 

1.7  0.0 

12.7 

6.4 

6.0 

7.6  1 

1.4  0.0 

12.6 

6.3 

6.1 

7.4  1 

1.2  12.! 

12.3 

6.2 

6.3 

7.3  1 

1.2  0.0 

12.2 

6.1 

6.9 

7.2  1 

1.0  0.0 

11.9 

6.0 

7.1 

7.2  1 

0.8  0.0 

11.8 

6.0 

7.0 

7.1  1 

0.7  0.0 

11.7 

5.8 

6.9 

7.0  1 

0.6  12.” 

11.7 

5.6 

6.8 

7.4  1 

0.5  0.0 

11.7 

5.5 

7.0 

9.3  1 

0.2  0.0 

11.5 

5.3 

6.5 

11.4  1 

0.4  0.0 

11.6 

5.3 

6.8 

11.8  1 

0.9  0.0 

11.7 

5.7 

7.0 

1 1.4  1 

1.8  12.' 

11.6 

6.2 

6.8 

10.9  1 

2.5  0.0 

11.6 

6.7 

6.7 

10.4  1 

2.8  0.0 

11.7 

7.1 

7.0 

10.0  1 

3.1  0.0 

12.1 

7.5 

7.1 

9.7  1 

3.1  0.0 

12.6 

7.7 

6.9 

9.5  1 

2.9  13. 

13.1 

7.9 

6.4 

9.2  1 

2.7  0.0 

13.8 

8.1 

6.2 

8.8  1 

2.6  0.0 

14.5 

8.2 

6.2 

8.5  1 

2.6  0.0 

15.1 

8.0 

6.2 

8.3  1 

2.4  0.0 

Mean 


Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (cont) 


SST  Condition 
Toe  Temperatures 


77m«l  1 

2 

3 

4 

5 

6 

7 

8 

9 

Mean 

(minutes  1 

0 

29.4 

28.9 

26.2 

25.4 

22.0 

30.0 

25.3 

26.7 

1 

29.7 

29.0 

26.3 

25.4 

22.0 

30.0 

27.1 

2 

29.6 

28.9 

26.3 

25.4 

22.0 

29.6 

27.0 

3 

29.3 

28.8 

26.2 

25.3 

22.0 

29.0 

26.8 

4 

29.0 

28.6 

26.0 

25.2 

22.0 

28.6 

26.6 

5 

28.7 

28.2 

25.9 

25.0 

21.7 

28.2 

25.4 

26.2 

6 

28.5 

28.0 

25.8 

24.9 

21.6 

28.0 

26.1 

7 

28.1 

27.4 

25.6 

24.7 

21.4 

27.8 

25.8 

8 

27.7 

26.5 

25.4 

24.5 

21.3 

27.6 

25.5 

9 

27.4 

26.0 

25.3 

24.2 

21.1 

27.4 

25.2 

1  0 

27.0 

25.6 

24.9 

24.0 

21.0 

27.2 

23.5 

24.7 

1  1 

26.7 

25.2 

24.6 

23.7 

20.9 

27.1 

24.7 

1  2 

26.3 

24.9 

24.3 

23.3 

20.9 

27.1 

24.5 

1  3 

26.0 

24.4 

24.1 

23.0 

20.8 

27.0 

24.2 

1  4 

25.6 

24.0 

23.9 

22.8 

20.5 

26.9 

24.0 

1  5 

25.2 

23.7 

23.6 

22.5 

20.4 

26.8 

23.0 

23.6 

1  6 

24.9 

23.4 

23.5 

22.1 

20.1 

26.7 

23.5 

1  7 

24.6 

22.8 

23.1 

21.9 

20.1 

26.6 

23.2 

1  8 

24.2 

22.5 

22.8 

21.6 

20.1 

26.5 

23.0 

1  9 

23.8 

21.8 

22.5 

21.3 

20.1 

26.5 

22.7 

20 

23.4 

21.3 

22.2 

21.1 

19.9 

26.3 

21.8 

22.3 

21 

23.0 

21.1 

22.0 

20.8 

19.8 

26.4 

22.2 

22 

22.7 

20.8 

21.7 

20.4 

19.5 

26.3 

21.9 

23 

22.5 

20.4 

21.5 

20.1 

19.3 

25.8 

21.6 

24 

22.1 

20.1 

21.3 

19.8 

19.1 

25.9 

21.4 

25 

21.8 

19.8 

21.1 

19.5 

18.9 

25.8 

20.5 

21.1 

26 

21.4 

19.5 

20.9 

19.2 

18.6 

25.9 

20.9 

27 

21 .1 

19.1 

20.7 

19.1 

18.4 

26.0 

20.7 

28 

20.8 

18.7 

20.4 

18.9 

18.2 

26.3 

20.6 

29 

20.4 

18.4 

20.1 

18.7 

18.0 

26.6 

20.4 

30 

20.1 

18.1 

19.8 

18.4 

17.8 

26.0 

19.3 

19.9 

31 

19.7 

17.8 

19.6 

18.2 

17.4 

25.8 

19.8 

32 

19.5 

17.5 

19.3 

17.9 

17.0 

25.7 

19.5 

33 

19.2 

16.7 

19.1 

17.5 

16.9 

25.6 

19.2 

34 

19.0 

15.9 

18.9 

17.3 

16.8 

25.5 

18.9 

35 

18.7 

15.3 

18.6 

17.2 

16.6 

25.3 

17.9 

18.5 

36 

18.5 

15.7 

18.3 

16.9 

16.3 

25.4 

18.5 

37 

18.0 

15.5 

17.9 

16.8 

15.8 

25.6 

18.3 

38 

17.7 

15.4 

17.7 

16.6 

15.5 

25.5 

18.1 

39 

17.4 

15.2 

17.4 

16.2 

15.3 

25.4 

17.8 

40 

17.0 

15.0 

17.2 

15.9 

15.1 

25.3 

16.9 

17.5 

41 

16.8 

14.6 

17.0 

15.7 

15.0 

25.0 

17.4 

42 

16.5 

14.3 

16.7 

15.5 

14.8 

24.8 

17.1 

43 

16.3 

14.0 

16.4 

15.4 

14.7 

25.6 

17.1 

44 

16.1 

13.9 

16.1 

15.2 

14.5 

26.0 

17.0 

45 

15.8 

13.8 

15.9 

15.0 

14.3 

25.7 

15.3 

16.5 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (cont.) 


SST  Condition 
Toe  Temperatures 


77m«l  1 

2 

3 

4 

5 

6 

7 

8 

9 

Maan 

(mlnutaa  > 

46 

15.6 

13.6 

15.6 

14.9 

14.1 

25.4 

16.5 

47 

15.3 

13.0 

15.4 

14.7 

13.9 

25.2 

16.3 

48 

15.0 

12.8 

15.3 

14.6 

14.0 

25.1 

16.1 

49 

14.9 

12.4 

15.2 

14.4 

14.2 

24.9 

16.0 

50 

15.0 

12.0 

15.2 

14.2 

14.3 

24.6 

15.4 

15.8 

51 

15.1 

11.6 

15.1 

14.1 

14.3 

24.0 

15.7 

52 

15.1 

11.0 

15.0 

14.0 

14.1 

24.5 

15.6 

53 

15.0 

10.4 

15.0 

13.8 

14.1 

24.7 

15.5 

54 

14.9 

10.3 

15.0 

13.7 

14.1 

24.5 

15.4 

55 

14.7 

10.9 

14.9 

13.7 

14.0 

24.5 

14.3 

15.3 

56 

14.6 

11.3 

14.7 

13.6 

14.0 

24.5 

15.5 

57 

14.4 

11.3 

14.5 

13.5 

13.9 

24.5 

15.4 

58 

14.3 

14.3 

13.5 

13.8 

24.5 

16.1 

59 

14.3 

9.5 

14.1 

13.4 

13.6 

24.4 

14.9 

60 

14.1 

8.9 

13.9 

13.4 

13.4 

24.4 

13.9 

14.6 

61 

14.0 

8.7 

13.6 

13.4 

13.2 

24.4 

14.6 

62 

13.9 

8.7 

13.5 

13.3 

13.0 

23.8 

14.4 

63 

13.7 

8.2 

13.7 

13.2 

12.7 

23.8 

14.2 

64 

13.4 

8.7 

13.7 

13.3 

12.5 

23.4 

14.2 

65 

13.4 

8.9 

13.6 

13.5 

12.4 

23.6 

13.3 

14.1 

66 

13.3 

8.9 

13.4 

13.6 

12.2 

23.3 

14.1 

67 

13.3 

8.8 

13.4 

13.6 

12.1 

23.0 

14.0 

68 

13.1 

8.5 

13.2 

13.4 

11.9 

22.6 

13.8 

69 

13.0 

8.3 

13.0 

13.2 

11.7 

22.3 

13.6 

70 

12.8 

8.1 

13.0 

13.1 

11.5 

22.0 

13.1 

13.4 

71 

12.6 

8.2 

12.9 

13.1 

11.4 

21.6 

13.3 

72 

12.4 

8.2 

12.7 

13.1 

11.3 

21.2 

13.2 

73 

12.2 

8.3 

12.6 

13.0 

11.0 

21.1 

13.0 

74 

11.9 

8.4 

12.5 

13.0 

10.9 

21.1 

13.0 

75 

11.7 

8.2 

12.3 

13.0 

11.0 

20.8 

12.7 

12.8 

76 

11.5 

7.8 

12.4 

12.9 

10.8 

20.5 

12.7 

77 

11.3 

7.6 

12.4 

12.9 

10.6 

20.5 

12.6 

78 

11.1 

7.5 

12.9 

12.8 

10.4 

20.6 

12.6 

79 

10.9 

7.3 

13.7 

12.7 

10.3 

21.6 

12.8 

80 

10.7 

8.2 

14.3 

12.8 

10.1 

21.6 

13.0 

13.0 

81 

10.7 

8.4 

14.3 

12.8 

10.0 

21.7 

13.0 

82 

1 1.1 

8.1 

14.2 

12.9 

10.0 

21.4 

13.0 

83 

1 1 .3 

8.0 

14.0 

13.1 

10.3 

21.3 

13.0 

84 

11.5 

8.1 

13.7 

13.2 

10.6 

21.2 

13.1 

85 

11.8 

7.9 

13.4 

13.2 

10.9 

21.6 

13.1 

13.1 

86 

12.0 

7.8 

13.4 

13.2 

11.0 

21.5 

13.2 

87 

12.2 

7.8 

13.3 

13.1 

11.0 

21.5 

13.2 

88 

12.3 

7.6 

13.1 

13.1 

10.9 

21.5 

13.1 

89 

12.3 

7.7 

13.0 

13.0 

10.9 

22.3 

13.2 

90 

12.3 

7.9 

13.0 

12.9 

10.9 

22.7 

12.6 

13.2 

91 

12.3 

8.6 

12.8 

12.8 

10.8 

23.5 

13.5 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  All >5  (cont) 


SST  Condition 
Toe  Temperatures 


Tlmd  1 

2 

3 

4 

5 

6 

7 

8 

9 

Main 

(minutes  1 

92 

12.2 

8.9 

12.5 

12.9 

10.7 

23.0 

13.4 

93 

12.1 

9.0 

12.4 

13.0 

10.6 

23.0 

13.4 

94 

12.0 

8.1 

12.5 

13.1 

10.5 

22.9 

13.2 

95 

11.9 

7.8 

12.8 

13.1 

10.4 

22.9 

11.9 

13.0 

96 

12.0 

8.2 

13.0 

13.1 

10.3 

22.7 

13.2 

97 

12.2 

7.4 

13.0 

13.0 

10.2 

22.6 

13.1 

98 

12.2 

7.2 

12.9 

13.0 

10.1 

22.5 

13.0 

99 

12.2 

7.5 

12.8 

12.9 

10.0 

22.4 

13.0 

100 

12.0 

7.4 

12.5 

12.7 

10.0 

22.4 

11.9 

12.7 

101 

11.8 

7.2 

12.3 

12.7 

9.9 

21.8 

12.6 

102 

11.7 

7.1 

12.1 

12.7 

9.8 

21.8 

12.5 

103 

11.5 

6.8 

12.1 

12.6 

9.7 

21.5 

12.4 

104 

11.3 

6.7 

12.0 

12.5 

9.5 

21.4 

12.2 

105 

11.0 

6.5 

12.2 

12.5 

9.5 

20.4 

11.9 

12.0 

106 

10.8 

6.5 

12.1 

12.5 

9.4 

20.2 

11.9 

107 

10.6 

6.5 

12.0 

12.5 

9.2 

20.4 

11.9 

108 

10.3 

6.3 

12.1 

12.5 

9.0 

20.5 

11.8 

109 

10.0 

6.1 

12.1 

12.7 

8.9 

20.8 

11.8 

110 

9.9 

5.9 

12.0 

12.8 

9.0 

21.0 

12.5 

11.9 

111 

9.7 

6.3 

11.9 

12.8 

9.2 

23.2 

12.2 

112 

9.7 

6.5 

11.8 

12  8 

9.5 

25.3 

12.6 

113 

9.9 

6.5 

11.9 

12.9 

9.6 

25.3 

12.7 

114 

10.4 

6.2 

12.4 

13.1 

9.7 

25.5 

12.9 

115 

10.9 

6.1 

13.1 

13.1 

9.7 

25.5 

11.9 

12.9 

116 

11.1 

6.5 

14.1 

13.1 

9.6 

24.8 

13.2 

117 

11.4 

6.6 

14.7 

13.1 

9.6 

24.5 

13.3 

118 

11.6 

6.7 

15.2 

13.1 

9.5 

24.3 

13.4 

119 

11.8 

6.6 

15.6 

13.0 

9.4 

24.1 

13.4 

120 

11.8 

6.6 

16.1 

12.9 

9.3 

24.1 

11.8 

13.2 

121 

11.8 

6.4 

16.2 

13.1 

9.2 

23.7 

13.4 

122 

11.9 

6.3 

16.2 

13.2 

9.0 

24.2 

13.5 

123 

11.9 

5.8 

16.0 

13.3 

8.9 

24.4 

13.4 

124 

12.1 

5.8 

16.1 

13.3 

8.8 

24.4 

13.4 

125 

12.5 

5.8 

16.1 

13.3 

9.0 

24.1 

12.1 

13.3 

126 

12.5 

5.8 

15.9 

13.3 

9.2 

24.3 

13.5 

127 

12.5 

5.9 

15.7 

13.1 

9.2 

24.3 

13.5 

128 

12.4 

6.0 

15.5 

12.9 

9.1 

24.1 

13.3 

129 

12.2 

6.0 

15.1 

12.9 

9.1 

23.9 

13.2 

130 

12.1 

5.8 

14.9 

12.9 

8.9 

23.6 

12.5 

13.0 

131 

11.8 

5.6 

14.7 

12.8 

8.7 

23.3 

12.8 

132 

11.6 

5.5 

14.4 

12.7 

8.6 

23.5 

12.7 

133 

11.3 

5.2 

14.1 

12.6 

8.5 

23.3 

12.5 

134 

11.1 

5.1 

13.8 

12.4 

8.4 

23.0 

12.3 

135 

10.8 

5.1 

13.5 

12.3 

8.3 

22.1 

11.4 

11.9 

136 

10.5 

13.3 

12.1 

8.1 

21.8 

13.2 

137 

10.3 

13.1 

11.9 

8.0 

22.1 

13.1 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Table  AII-5  (cont.) 


SST  Condition 
Toe  Temperatures 


Timd  1 

2 

3 

4 

5 

6 

7 

a 

9 

Mman 

(minutms  1 

138 

10.3 

12.8 

11.9 

8.1 

22.3 

13.1 

139 

10.6 

5.0 

12.8 

11.9 

8.6 

22.6 

11.9 

140 

11.0 

5.2 

13.1 

12.1 

9.3 

22.9 

11.7 

12.2 

141 

11.2 

5.5 

13.1 

12.5 

9.7 

23.1 

12.5 

142 

11.4 

5.9 

13.0 

12.6 

9.7 

23.1 

12.6 

143 

11.6 

6.3 

12.9 

12.6 

9.6 

23.3 

12.7 

144 

11.7 

6.6 

12.6 

12.6 

9.5 

23.3 

12.7 

145 

11.8 

6.6 

12.4 

12.6 

9.4 

23.3 

12.0 

12.6 

146 

11.9 

6.3 

12.2 

12.6 

9.2 

23.2 

12.6 

147 

12.0 

6.3 

12.0 

12.6 

9.1 

23.0 

12.5 

148 

12.3 

6.3 

11.9 

12.6 

8.9 

22.8 

12.5 

149 

12.3 

6.2 

11.7 

12.7 

8.8 

22.7 

12.4 

12.3 

6.3 

11.6 

12.8 

8.6 

22.8 

11.9 

12.3 

151 

12.2 

6.1 

11.4 

12.8 

8.6 

22.8 

12.3 

152 

12.0 

6.2 

11.2 

12.8 

8.4 

23.2 

12.3 

153 

11.9 

5.8 

11.3 

12.9 

8.3 

23.4 

12.3 

154 

11.9 

5.8 

11.9 

13.0 

8.2 

22.9 

12.3 

155 

11.9 

5.6 

12.6 

13.0 

8.0 

22.7 

11.4 

12.2 

156 

11.7 

5.7 

13.2 

12.9 

8.0 

23.0 

12.4 

157 

11.5 

5.8 

13.5 

12.7 

7.9 

23.1 

12.4 

158 

11.3 

5.7 

13.2 

12.7 

7.6 

22.9 

12.2 

159 

11.0 

5.5 

12.9 

12.8 

7.4 

22.9 

12.1 

160 

10.8 

5.4 

12.6 

12.8 

7.3 

22.5 

11.3 

11.8 

161 

10.5 

12.4 

12.7 

7.3 

22.4 

13.1 

162 

10.2 

5.0 

12.1 

12.6 

7.3 

22.3 

11.6 

163 

10.0 

5.0 

12.0 

12.5 

7.2 

22.3 

11.5 

164 

9.7 

5.0 

1 1.8 

12.4 

7.0 

21.3 

11.2 

165 

9.5 

11.5 

12.2 

6.9 

20.9 

11.4 

12.1 

166 

9.4 

5.0 

11.3 

12.1 

6.9 

20.8 

10.9 

167 

9.6 

11.3 

12.0 

7.4 

21.1 

12.3 

168 

10.5 

11.7 

12.0 

8.3 

22.0 

12.9 

169 

11.3 

12.8 

12.1 

9.3 

23.5 

13.8 

170 

11.8 

5.0 

13.9 

12.3 

10.0 

23.6 

11.7 

12.6 

171 

12.4 

5.0 

14.8 

12.2 

10.3 

23.7 

13.1 

172 

13.1 

5.2 

15.3 

12.3 

10.3 

23.7 

13.3 

173 

13.2 

5.6 

15.4 

12.5 

10.2 

23.7 

13.4 

174 

13.3 

5.6 

15.3 

10.1 

23.7 

13.6 

175 

13.4 

5.7 

15.2 

12.4 

9.9 

23.5 

12.2 

13.2 

176 

28.9 

5.8 

15.0 

9.8 

23.6 

16.6 

177 

29.0 

6.0 

14.7 

9.6 

23.5 

16.6 

178 

28.9 

6.2 

14.6 

9.4 

23.2 

16.5 

179 

28.8 

6.2 

9.2 

23.4 

16.9 

Missing  data  (blanks)  are  due  to  equipment  malfuntion. 
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Appendix  III 
Perception  Data 


Finger  Comfort  Perception . 3-1 

Toe  Comfort  Perception . 3-2 

Rest  of  Body  Comfort  Perception . 3-3 

Finger  Temperature  Perception . 3-4 

Toe  Temperature  Perception . 3-5 

Rest  of  Body  Temperature  Perception . 3-6 


Table  AIIM. 

Comfort  Perception  of  Fingers 


Warm 


Time 
( Minutes ) 

1 

2 

3 

Hi 

5 

6 

7 

8 

9 

mean 

0 

99 

98 

97 

97 

99 

97 

100 

99 

98 

98.2 

30 

99 

90 

99 

96 

100 

98 

100 

96 

99 

97.4 

60 

98 

96 

100 

97 

100 

98 

100 

96 

97 

98.0 

90 

99 

97 

100 

97 

100 

97 

99 

92 

97 

97.6 

120 

99 

99 

96 

96 

100 

98 

99 

95 

97 

97.7 

150 

97 

96 

90 

96 

99 

97 

99 

95 

98 

96.3 

180 

99 

98 

93 

95 

99 

98 

100 

97 

97 

97.3 

Cold 


Hr ZEmBSM 

2 

3 

4 

5 

6 

Hi 

8 

9 

mean 

0 

99 

98 

100 

98 

100 

96 

99 

98 

98 

98.4 

30 

17 

40 

29 

94 

65 

88 

76 

78 

78 

62.8 

60 

10 

0 

16 

89 

68 

56 

27 

86 

60 

45.8 

90 

6 

0 

7 

80 

9 

23 

1 

55 

51 

25.8 

120 

2 

0 

16 

72 

4 

53 

0 

58 

63 

29.8 

150 

2 

0 

22 

65 

4 

48 

1 

54 

61 

28.6 

180 

2 

0 

5 

52 

1 

56 

0 

47 

74 

26.3 

SST 


JmwmUSM 

2  3 

4 

5 

6 

7  8 

9 

mean 

0 

98 

98 

97 

99 

99 

100 

97 

98.3 

30 

46 

2 

93 

84 

88 

89 

98 

71.4 

60 

16 

2 

93 

26 

88 

0 

90 

45.0 

90 

7 

1 

82 

13 

90 

2 

87 

40.3 

120 

6 

0 

66 

7 

68 

2 

64 

30.4 

150 

5 

0 

65 

5 

54 

0 

77 

29.4 

180 

2 

0 

49 

3 

52 

0 

67 

24.7 

0  =  uncomfortable 
100  =  comfortable 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AIII-2. 

Comfort  Perception  of  Toes 


Warm 


2 

3 

4 

5 

6 

Hi 

8 

9 

mean 

0 

99 

99 

98 

98 

100 

98 

99 

98 

98 

98.6 

30 

99 

91 

99 

96 

100 

97 

100 

97 

99 

97.6 

60 

98 

97 

99 

97 

100 

99 

100 

97 

99 

98.4 

90 

98 

98 

100 

98 

100 

98 

100 

97 

99 

98.7 

120 

98 

98 

95 

98 

100 

98 

100 

95 

97 

97.7 

150 

98 

98 

95 

96 

100 

98 

100 

96 

98 

97.7 

180 

98 

98 

92 

95 

99 

98 

100 

95 

98 

97.0 

Cold 


jBUi 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

98 

98 

100 

97 

99 

98 

99 

97 

99 

98.3 

30 

76 

14 

85 

96 

76 

81 

85 

78 

99 

76.7 

60 

7 

0 

14 

90 

54 

53 

4 

71 

67 

40.0 

90 

3 

0 

17 

74 

24 

7 

2 

36 

40 

22.6 

120 

2 

0 

3 

71 

6 

3 

0 

34 

41 

17.8 

150 

2 

0 

4 

58 

0 

3 

1 

18 

23 

12.1 

180 

1 

0 

0 

35 

0 

3 

0 

22 

11 

8.0 

SST 


Time 

(Minutes) 

1 

2  3 

4 

5 

6 

7  8 

9 

mean 

0 

98 

97 

97 

99 

98 

100 

100 

98.4 

30 

32 

99 

95 

78 

89 

90 

97 

82.9 

60 

6 

22 

92 

13 

62 

17 

79 

41.6 

90 

4 

2 

75 

0 

6 

1 

53 

20.1 

120 

2 

0 

58 

3 

3 

0 

17 

11.9 

150 

2 

0 

62 

0 

3 

0 

5 

10.3 

180 

0 

0 

37 

0 

4 

1 

0 

6.0 

0  =  uncomfortable 
100  =  comfortable 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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Table  AII1-3 


Comfort  Perception  of  “Rest  of  Body” 
(excluding  fingers  &  toes) 


Warm 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

98 

99 

98 

98 

100 

98 

99 

99 

98 

98.6 

30 

98 

92 

100 

97 

100 

98 

99 

99 

98 

97.9 

60 

98 

96 

100 

98 

96 

99 

100 

97 

98 

98.0 

90 

98 

96 

100 

96 

98 

97 

100 

98 

99 

98.0 

120 

98 

98 

99 

96 

100 

98 

100 

97 

99 

98.3 

150 

97 

98 

97 

97 

96 

97 

100 

93 

95 

96.7 

180 

98 

90 

9 

97 

98 

97 

100 

95 

97 

86.8 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

98 

98 

100 

96 

90 

98 

97 

97 

99 

97.0 

30 

19 

20 

14 

93 

79 

69 

82 

56 

69 

55.7 

60 

18 

0 

8 

86 

35 

48 

36 

56 

64 

39.0 

90 

3 

0 

25 

75 

12 

19 

23 

46 

66 

29.9 

120 

4 

0 

23 

67 

12 

27 

1 

41 

67 

26.9 

150 

5 

0 

27 

59 

7 

28 

2 

36 

67 

25.7 

180 

3 

0 

23 

50 

1 

36 

0 

33 

72 

24.2 

SST 


WumSOlSM 

2  3 

4 

5 

6 

7  8 

9 

mean 

0 

98 

98 

97 

100 

98 

100 

98 

98.4 

30 

61 

51 

96 

59 

69 

54 

89 

68.4 

60 

19 

0 

84 

23 

65 

10 

77 

39.7 

90 

14 

1 

75 

19 

45 

3 

73 

32.9 

120 

3 

1 

62 

5 

45 

0 

54 

24.3 

150 

4 

0 

65 

0 

46 

0 

55 

24.3 

180 

3 

0 

46 

7 

30 

0 

50 

19.4 

0  =  unomfortable 
100  =  comfortable 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 

3-3 


Table  AIII-4. 

Temperature  Perception  of  Fingers 


Warm 


Time 
( Minutes ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

98 

93 

99 

97 

100 

98 

98 

97 

99 

97.7 

30 

99 

96 

100 

98 

98 

99 

100 

97 

98 

98.3 

60 

98 

97 

99 

97 

99 

99 

100 

96 

98 

98.1 

90 

99 

92 

100 

96 

100 

98 

100 

96 

98 

97.7 

120 

98 

97 

98 

96 

97 

98 

100 

95 

99 

97.6 

150 

98 

99 

90 

96 

100 

98 

100 

92 

97 

96.7 

180 

98 

97 

94 

95 

99 

97 

100 

94 

98 

96.9 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

97 

97 

100 

97 

96 

99 

91 

97 

99 

97.0 

30 

47 

32 

33 

92 

57 

60 

55 

84 

66 

58.4 

60 

6 

7 

4 

84 

68 

30 

27 

74 

58 

39.8 

90 

5 

0 

4 

67 

8 

5 

0 

55 

56 

22.2 

120 

4 

0 

7 

53 

4 

37 

1 

52 

68 

25.1 

150 

3 

0 

9 

32 

2 

37 

0 

40 

56 

19.9 

180 

1 

0 

3 

19 

3 

49 

1 

29 

68 

19.2 

SST 


Time 

(Minutes) 

1 

2  3 

4 

5 

6 

7  8 

9 

mean 

0 

99 

98 

97 

99 

97 

100 

99 

98.4 

30 

22 

1 

89 

43 

84 

50 

97 

55.1 

60 

26 

0 

77 

10 

85 

2 

79 

39.9 

90 

8 

2 

71 

15 

85 

3 

74 

36.9 

120 

5 

0 

39 

3 

70 

2 

72 

27.3 

150 

8 

0 

47 

4 

69 

0 

80 

29.7 

180 

3 

0 

27 

3 

70 

0 

51 

22.0 

0  =  cold 
100  =  warm 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 

3-4 


Table  AIII-5. 

Temperature  Perception  of  Toes 


Warm 


Time 
( Minutes ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

98 

93 

100 

97 

100 

98 

99 

96 

98 

97.7 

30 

98 

96 

99 

98 

99 

98 

100 

99 

98 

98.3 

60 

97 

100 

100 

96 

100 

98 

100 

97 

99 

98.6 

90 

98 

97 

100 

97 

100 

97 

100 

94 

99 

98.0 

120 

98 

96 

96 

96 

99 

97 

100 

95 

98 

97.2 

150 

97 

100 

93 

97 

100 

97 

100 

92 

98 

97.1 

180 

98 

98 

92 

95 

98 

97 

100 

95 

98 

96.8 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

HH 

8 

9 

mean 

0 

97 

98 

100 

97 

95 

99 

100 

97 

99 

98.0 

30 

63 

11 

68 

94 

77 

63 

68 

82 

66 

65.8 

60 

4 

0 

22 

80 

34 

30 

2 

66 

58 

32.9 

90 

3 

0 

4 

66 

14 

5 

0 

56 

56 

22.7 

120 

3 

1 

3 

52 

3 

1 

3 

32 

68 

18.4 

150 

2 

0 

2 

29 

0 

1 

0 

16 

56 

11.8 

180 

1 

0 

0 

13 

0 

2 

0 

10 

68 

10.4 

SST 


mtMMM 

■H 

2  3 

4 

5 

6 

7  8 

9 

mean 

0 

99 

98 

97 

100 

98 

100 

98 

98.6 

30 

38 

50 

95 

82 

86 

46 

98 

70.7 

60 

5 

33 

81 

11 

63 

1 

68 

37.4 

90 

3 

0 

63 

3 

5 

2 

45 

17.3 

120 

2 

1 

34 

0 

3 

0 

12 

7.4 

150 

0 

0 

36 

0 

4 

0 

2 

6.0 

180 

0 

0 

29 

0 

4 

0 

3 

5.1 

0  =  cold 
100  =  warm 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AIII-6. 

Temperature  Perception  of  “Rest  of  Body” 
(excluding  fingers  &  toes) 


Warm 


WmalfiBSS. 1 

2 

3 

4 

5 

6 

HI 

8 

9 

mean 

0 

98 

93 

99 

97 

99 

99 

99 

97 

99 

97.8 

30 

99 

95 

100 

97 

96 

97 

100 

97 

98 

97.7 

60 

98 

97 

100 

97 

93 

97 

100 

97 

99 

97.6 

90 

97 

98 

100 

97 

95 

98 

100 

93 

89 

96.3 

120 

98 

96 

97 

97 

96 

98 

100 

95 

95 

96.9 

150 

98 

99 

94 

94 

96 

97 

100 

92 

95 

96.1 

180 

99 

89 

93 

96 

99 

97 

100 

94 

97 

96.0 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

97 

98 

100 

97 

99 

100 

94 

98 

99 

98.0 

30 

33 

10 

12 

91 

81 

60 

82 

61 

71 

55.7 

60 

17 

0 

34 

83 

31 

26 

25 

54 

69 

37.7 

90 

10 

0 

30 

72 

11 

13 

13 

55 

67 

30.1 

120 

11 

0 

14 

49 

20 

25 

3 

49 

69 

26.7 

150 

5 

0 

12 

23 

8 

26 

1 

32 

65 

19.1 

180 

4 

0 

33 

15 

7 

41 

0 

24 

67 

21.2 

SST 


WuMmSjm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

98 

93 

99 

97 

99 

99 

99 

97 

99 

97.8 

30 

99 

95 

100 

97 

96 

97 

100 

97 

98 

97.7 

60 

98 

97 

100 

97 

93 

97 

100 

97 

99 

97.6 

90 

97 

98 

100 

97 

95 

98 

100 

93 

89 

96.3 

120 

98 

96 

97 

97 

96 

98 

100 

95 

95 

96.9 

150 

98 

99 

94 

94 

96 

97 

100 

92 

95 

96.1 

180 

99 

89 

93 

96 

99 

97 

100 

94 

97 

96.0 

0  =  cold 
100  =  warm 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 


Appendix  IV 


Firearms  Data 

Pistol  Reloading . 4-1 

Rifle  Reloading . 4-2 

Pistol  Shooting . 4-3 

Rifle  Shooting . 4-4 

Magazine  Loading . 4-5 


Table  AIV-1. 

Pistol  Reloading  Times  in  Seconds 


Warm 


loading 

occurence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

1 

27 

31 

49 

25 

42 

20 

37 

34 

30 

33.1 

2 

31 

29 

41 

31 

40 

27 

59 

19 

31 

34.6 

3 

30 

32 

47 

25 

32 

18 

32 

34 

29 

31.3 

4 

29 

31 

35 

40 

37 

29 

31 

29 

63 

32.6 

5 

24 

33 

35 

23 

29 

24 

31 

32 

31 

28.9 

6 

33 

32 

37 

33 

35 

27 

23 

24 

36 

30.5 

7 

29 

31 

39 

27 

32 

28 

23 

33 

36 

30.3 

8 

37 

34 

39 

29 

33 

31 

33 

35 

46 

33.9 

9 

31 

33 

38 

29 

30 

26 

29 

28 

34 

30.5 

10 

28 

29 

33 

32 

26 

44 

38 

19 

37 

31.1 

11 

39 

35 

41 

30 

28 

18 

33 

29 

32 

31.6 

12 

27 

33 

29 

27 

30 

31 

32 

27 

33 

29.5 

Cold 


loading 

occurence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

1 

35 

39 

47 

46 

55 

22 

30 

30 

29 

29.0 

2 

30 

35 

35 

34 

30 

33 

30 

28 

40 

40.0 

3 

30 

40 

54 

68 

55 

27 

37 

31 

33 

33.0 

4 

41 

43 

46 

52 

36 

30 

48 

38 

43 

43.0 

5 

36 

42 

49 

50 

56 

40 

31 

34 

43 

43.0 

6 

38 

58 

47 

47 

40 

45 

37 

29 

38 

38.0 

7 

38 

36 

43 

45 

57 

33 

39 

32 

34 

34.0 

8 

42 

42 

39 

65 

39 

60 

40 

34 

37 

37.0 

9 

39 

49 

50 

46 

62 

30 

41 

37 

33 

33.0 

10 

36 

39 

51 

45 

45 

44 

32 

32 

39 

39.0 

11 

25 

40 

48 

48 

56 

17 

28 

41 

28 

28.0 

12 

16 

38 

41 

40 

33 

41 

37 

43 

46 

46.0 

SST 


loading 

occurence 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

1 

31 

30 

35 

29 

32 

32 

25 

36 

36.0 

2 

29 

31 

34 

47 

38 

31 

30 

35 

35.0 

3 

29 

35 

43 

36 

43 

39 

36 

11 

37 

37.0 

4 

33 

35 

48 

46 

39 

48 

44 

43 

44 

44.0 

5 

51 

39 

44 

46 

42 

32 

35 

37 

46 

46.0 

6 

41 

9 

49 

50 

47 

37 

50 

42 

43 

43.0 

7 

33 

38 

49 

45 

41 

22 

25 

13 

43 

43.0 

8 

33 

42 

48 

46 

37 

40 

42 

38 

37 

37.0 

9 

27 

43 

67 

40 

39 

19 

37 

23 

55 

55.0 

10 

40 

33 

35 

41 

36 

33 

44 

33 

59 

59.0 

11 

27 

33 

51 

34 

49 

13 

36 

39 

39.0 

12 

27 

38 

42 

50 

37 

37 

36 

41 

41.0 

Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 


4-1 


Table  AIV-2. 

Rifle  Reloading  Times  in  Seconds 


Warm 


loading 

occurence 

1 

2 

3 

4 

S 

6 

7 

8 

9 

mean 

1 

14 

13 

13 

9 

17 

10 

14 

15 

11 

12.9 

2 

16 

12 

13 

9 

15 

11 

21 

18 

13 

14.2 

3 

14 

11 

12 

11 

10 

7 

9 

25 

11 

12.2 

4 

16 

13 

15 

10 

16 

15 

3 

15 

14 

13.0 

5 

12 

12 

11 

11 

18 

10 

10 

16 

11 

12.3 

6 

17 

11 

17 

12 

18 

15 

12 

16 

14 

14.7 

7 

12 

12 

17 

10 

22 

9 

9 

17 

9 

13.0 

8 

15 

12 

15 

14 

15 

11 

10 

14 

14 

13.3 

9 

15 

12 

13 

10 

17 

8 

20 

20 

10 

13.9 

10 

16 

11 

19 

9 

14 

9 

14 

19 

11 

13.6 

11 

13 

10 

11 

10 

19 

7 

15 

19 

11 

12.8 

12 

19 

13 

14 

12 

18 

8 

16 

18 

5 

13.7 

Cold 


loading 

occurence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

1 

9 

14 

10 

12 

19 

6 

11 

16 

16 

12.6 

2 

15 

12 

16 

10 

16 

9 

16 

11 

16 

13.4 

3 

21 

13 

12 

12 

17 

5 

11 

18 

13 

13.6 

4 

14 

15 

12 

14 

24 

12 

14 

17 

14 

15.1 

5 

14 

13 

14 

17 

17 

9 

13 

20 

13 

14.4 

6 

12 

14 

9 

13 

20 

10 

15 

17 

14 

13.8 

7 

16 

11 

23 

12 

19 

8 

13 

14 

15 

14.6 

8 

13 

12 

12 

14 

22 

8 

21 

15 

19 

15.1 

9 

11 

16 

19 

13 

16 

6 

8 

20 

14 

13.7 

10 

12 

12 

15 

16 

25 

9 

14 

15 

13 

14.6 

11 

10 

14 

15 

14 

18 

5 

19 

23 

22 

15.6 

12 

13 

13 

15 

16 

19 

8 

12 

17 

21 

14.9 

SST 


loading 

occurence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

1 

17 

14 

12 

19 

15 

15 

11 

16 

14.9 

2 

22 

13 

9 

9 

15 

19 

21 

15 

15.4 

3 

13 

11 

14 

16 

14 

14 

15 

13 

19 

14.3 

4 

6 

13 

13 

10 

17 

11 

8 

24 

15 

13.0 

5 

10 

16 

12 

15 

12 

6 

12 

10 

16 

12.1 

6 

13 

13 

13 

17 

17 

13 

13 

23 

13 

15.0 

7 

15 

15 

14 

14 

14 

6 

10 

12 

12 

12.4 

8 

14 

11 

14 

15 

19 

7 

15 

10 

14 

13.2 

9 

13 

11 

15 

14 

10 

4 

13 

12 

15 

11.9 

10 

19 

11 

16 

13 

16 

8 

16 

14 

27 

15.6 

11 

13 

14 

17 

15 

15 

10 

13 

21 

14.8 

12 

16 

12 

10 

14 

17 

8 

15 

16 

13.5 

Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 

4-2 


Table  AIV-3. 

Pistol  Shot  Groupings 


Warm 


nn 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

mm 

0.47 

0.58 

0.53 

0.77 

0.49 

0.53 

0.39 

0.70 

0.18 

0.52 

30 

0.31 

1.04 

0.50 

0.68 

0.61 

0.40 

0.46 

0.52 

0.22 

0.53 

60 

0.35 

1.14 

0.50 

0.58 

0.61 

0.35 

0.41 

0.57 

0.20 

0.53 

90 

0.41 

0.92 

0.55 

0.48 

0.43 

0.25 

0.48 

1.07 

0.24 

0.54 

120 

1.00 

0.42 

0.62 

0.60 

0.35 

0.36 

0.95 

0.22 

0.57 

150 

0.28 

0.68 

0.43 

0.55 

0.51 

0.42 

0.45 

0.84 

0.25 

0.49 

Cold 


WmimSmSm 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

0.84 

0.29 

0.52 

0.92 

0.30 

1.08 

0.54 

0.25 

0.61 

30 

0.54 

1.27 

0.50 

0.56 

0.53 

0.35 

0.69 

0.90 

0.22 

0.62 

60 

0.63 

1.19 

0.35 

0.58 

0.63 

0.38 

0.67 

0.20 

0.58 

90 

0.58 

0.96 

0.54 

0.72 

0.78 

0.40 

0.63 

0.72 

0.23 

0.62 

120 

0.38 

0.99 

0.66 

0.76 

0.72 

0.34 

0.81 

0.40 

0.31 

0.60 

150 

0.40 

1.10 

0.58 

0.93 

0.68 

0.46 

0.39 

0.29 

0.60 

SST 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

0.58 

1.10 

0.82 

0.71 

0.99 

0.43 

0.74 

0.35 

0.71 

30 

0.82 

1.03 

0.66 

0.57 

0.76 

0.55 

0.52 

0.71 

0.23 

0.65 

60 

0.81 

1.21 

0.76 

0.54 

0.79 

0.56 

0.53 

0.79 

0.28 

0.70 

90 

0.73 

1.41 

0.87 

0.38 

0.91 

0.52 

1.13 

0.74 

0.34 

0.78 

120 

0.87 

1.03 

0.61 

0.70 

0.63 

0.82 

1.08 

0.31 

0.76 

150 

0.82 

1.27 

0.60 

0.79 

0.54 

1.11 

0.59 

0.22 

0.74 

Average  distance  between  shots  in  inches. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AIV-4. 
Rifle  Shot  Groupings 


Warm 


■m 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

0.23 

0.57 

0.37 

0.52 

0.36 

0.29 

0.32 

0.38 

0.35 

0.38 

30 

0.32 

0.39 

0.25 

0.44 

0.41 

0.31 

0.49 

0.45 

0.33 

0.38 

60 

0.33 

0.52 

0.22 

0.42 

0.35 

0.27 

0.27 

0.54 

0.69 

0.40 

90 

0.23 

0.58 

0.23 

1.04 

0.27 

0.29 

0.41 

0.33 

0.36 

0.42 

120 

0.37 

0.46 

0.27 

1.16 

0.24 

0.40 

0.41 

0.43 

0.18 

0.44 

150 

0.28 

0.48 

0.33 

0.44 

0.19 

0.32 

0.41 

0.34 

0.33 

0.35 

Cold 


iflR&ySH 

mvzmmm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

0.27 

0.63 

0.26 

0.39 

0.34 

0.23 

0.42 

0.27 

0.35 

30 

0.37 

0.48 

0.37 

0.39 

0.25 

0.32 

0.21 

0.32 

0.45 

0.35 

60 

0.29 

0.68 

0.28 

0.29 

0.35 

0.41 

0.41 

0.33 

0.41 

0.38 

90 

0.33 

0.47 

0.40 

0.49 

0.44 

0.28 

0.38 

0.42 

0.29 

0.39 

120 

0.35 

0.53 

0.41 

0.34 

0.37 

0.51 

0.42 

0.45 

0.27 

0.41 

150 

0.27 

0.70 

0.29 

0.36 

0.43 

0.30 

0.66 

0.43 

0.43 

SST 


iHKQKi 

■nil 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

0.45 

0.63 

0.57 

0.57 

0.37 

0.54 

0.49 

0.37 

0.23 

0.47 

30 

0.38 

0.41 

0.74 

0.55 

0.33 

0.36 

0.72 

0.43 

0.49 

60 

0.46 

0.63 

0.83 

0.45 

0.56 

0.48 

0.37 

0.35 

0.52 

90 

0.34 

0.48 

0.59 

0.51 

0.40 

0.37 

0.39 

0.51 

0.35 

0.44 

120 

0.51 

0.51 

0.89 

0.55 

0.42 

0.42 

0.51 

0.61 

0.36 

0.53 

150 

0.32 

1.29 

0.57 

0.32 

0.23 

0.50 

0.28 

0.50 

Average  distance  between  shots  in  inches. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Tabic  AIV-5 

Magazine  Loading 


Warm 


imk&oh 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

20 

18 

19 

21 

22 

17 

23 

13 

22 

19.4 

30 

23 

18 

20 

24 

24 

22 

19 

18 

23 

21.2 

60 

22 

16 

22 

23 

26 

22 

22 

16 

29 

22.0 

90 

22 

19 

21 

21 

23 

17 

16 

11 

23 

19.2 

120 

24 

19 

21 

21 

24 

23 

22 

17 

29 

22.2 

150 

20 

17 

22 

21 

24 

28 

20 

19 

30 

22.3 

Cold 


HfZ ZZH5SM 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

21 

16 

16 

20 

17 

20 

16 

17 

21 

18.2 

30 

20 

16 

13 

19 

15 

20 

13 

15 

15 

16.2 

60 

23 

16 

10 

16 

12 

23 

20 

12 

15 

16.3 

90 

13 

12 

13 

16 

15 

20 

15 

13 

12 

14.3 

120 

24 

13 

15 

12 

10 

22 

13 

14 

14 

15.2 

150 

19 

11 

15 

12 

14 

22 

13 

15 

12 

14.8 

SST 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

20 

14 

17 

18 

19 

19 

14 

15 

■m 

30 

21 

15 

17 

15 

20 

19 

17 

15 

14 

60 

23 

11 

18 

15 

17 

18 

18 

13 

13 

■ 

90 

20 

13 

14 

15 

11 

20 

18 

15 

15 

120 

20 

9 

15 

11 

17 

22 

16 

12 

13 

15.0 

150 

26 

9 

15 

14 

14 

26 

15 

15 

12 

16.2 

Number  of  dummy  shells  loaded  into  an  AR-15  magazine  in  1  minute. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Appendix  V 

Acceleration  and  RMS  Data 


Page# 


Horizontal  Acceleration . 5-1 

Vertical  Acceleration . 5-2 

RMS  of  Pectoral  Muscles  during  Pistol  Loading . 5-3 

RMS  of  Trapezius  Muscles  during  Pistol  Loading . 5-4 

RMS  of  Pectoral  Muscles  during  Pistol  Shooting . 5-5 

RMS  of  Trapezius  Muscles  during  Pistol  Shooting . 5-6 

RMS  of  Pectoral  Muscles  during  Rifle  Shooting . 5-7 

RMS  of  Trapezius  Muscles  during  Rifle  Shooting . 5-8 

RMS  of  Trapezius  Muscles  during  Magazine  Loading . 5-10 

RMS  of  Pectoral  Muscles  during  Metabolic  Rate  Measurement . 5-11 

RMS  of  Trapezius  Muscles  during  Metabolic  Rate  Measurement . 5-12 


Table  AV-1 

RMS  of  Acceleration  in  Horizontal  Plane  (x  axis), 


Warm 


Time 
( Minutes ) 

1 

2 

3 

Bfl 

5 

6 

7 

8 

9 

mean 

0 

56 

68 

85 

122 

107 

198 

72 

142 

97 

105.2 

30 

64 

86 

102 

116 

120 

104 

78 

114 

92 

97.3 

60 

45 

129 

79 

148 

84 

99 

101 

96 

130 

101.2 

90 

47 

75 

88 

104 

139 

89 

92 

128 

95.3 

120 

41 

68 

93 

74 

74 

59 

78 

69.6 

150 

47 

72 

130 

84 

64 

75 

99 

81.6 

Cold 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

58 

56 

128 

79 

153 

127 

64 

95.0 

30 

38 

89 

157 

135 

136 

193 

131 

77 

91 

116.3 

60 

46 

175 

199 

90 

111 

58 

99 

111.1 

90 

58 

113 

155 

102 

158 

103 

68 

96 

106.6 

120 

57 

166 

158 

68 

159 

79 

62 

119 

108.5 

150 

74 

178 

121 

236 

123 

142 

154 

55 

75 

128.7 

SST 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

70 

85 

93 

104 

142 

147 

109 

65 

117 

103.6 

30 

52 

97 

100 

88 

80 

113 

90 

120 

92.5 

60 

88 

161 

129 

96 

137 

96 

118 

117.9 

90 

67 

117 

137 

133 

78 

137 

75 

71 

89 

100.4 

120 

56 

115 

140 

145 

112 

135 

61 

73 

135 

108.0 

150 

32 

121 

113 

92 

126 

165 

94 

123 

108.3 

Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-2 

RMS  of  Acceleration  in  Vertical  plane  (y  axis). 


Warm 


iHESaB 

JmiomulSm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

94 

83 

94 

128 

96 

93 

90 

96 

74 

94.2 

30 

123 

100 

77 

116 

86 

126 

69 

90 

66 

94.8 

60 

104 

79 

177 

133 

78 

172 

98 

80 

76 

110.8 

90 

178 

74 

79 

93 

101 

119 

85 

68 

99.6 

120 

86 

96 

103 

138 

92 

72 

67 

93.4 

150 

81 

86 

128 

78 

82 

59 

84 

64 

82.8 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

121 

98 

136 

84 

133 

114 

52 

125 

107.9 

30 

79 

89 

142 

117 

85 

187 

96 

53 

154 

111.3 

60 

66 

160 

178 

125 

135 

68 

60 

129 

115.1 

90 

72 

117 

173 

206 

159 

155 

114 

61 

107 

129.3 

120 

134 

143 

302 

107 

101 

103 

67 

258 

151.9 

150 

92 

153 

120 

272 

181 

116 

112 

78 

94 

135.3 

SST 


■m 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

55 

104 

85 

103 

94 

147 

133 

39 

85 

93.9 

30 

145 

92 

83 

87 

122 

91 

81 

120 

102.6 

60 

58 

109 

117 

83 

235 

92 

90 

112.0 

90 

36 

107 

103 

161 

79 

138 

80 

72 

80 

95.1 

120 

50 

151 

173 

204 

62 

78 

121 

119 

120 

119.8 

150 

47 

126 

97 

90 

108 

123 

73 

100 

95.5 

Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-3. 


RMS  of  Pectoral  Muscles  during  Pistol  Loading. 


Warm 


Time 

(Minutes) 

1 

2 

3 

Hi 

5 

6 

7 

8 

9 

mean 

0 

47 

36 

30 

61 

29 

52 

28 

44 

99 

47.3 

30 

51 

37 

26 

51 

29 

67 

26 

36 

113 

48.4 

60 

51 

32 

30 

73 

27 

64 

27 

41 

98 

49.2 

90 

51 

32 

31 

24 

79 

26 

45 

53 

42.6 

120 

55 

35 

30 

50 

24 

32 

27 

56 

37 

38.4 

150 

53 

38 

29 

38 

29 

43 

29 

48 

28 

37.2 

Cold 


WkmSJSm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

54 

52 

48 

77 

41 

37 

47 

31 

28 

46.1 

30 

54 

71 

46 

75 

41 

47 

60 

27 

30 

50.1 

60 

65 

73 

48 

70 

35 

36 

54 

30 

33 

49.3 

90 

56 

69 

35 

86 

44 

44 

41 

32 

33 

48.9 

120 

47 

76 

48 

71 

41 

55 

48 

38 

36 

51.1 

150 

61 

68 

71 

38 

48 

49 

100 

40 

59.4 

SST 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

48 

48 

38 

32 

89 

39 

26 

25 

43.1 

30 

48 

55 

131 

33 

43 

114 

51 

32 

63.4 

60 

58 

65 

38 

50 

38 

80 

80 

33 

55.3 

90 

54 

59 

37 

40 

42 

87 

66 

33 

52.3 

120 

51 

75 

42 

57 

39 

69 

31 

52.0 

150 

60 

71 

44 

43 

39 

144 

75 

40 

64.5 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Pistol  Loading”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-4, 


RMS  of  Trapezius  Muscles  during  Pistol  Loading. 


Warm 


Time 

(Minutes) 

1 

2 

3 

HI 

5 

6 

7 

8 

9 

mean 

0 

150 

124 

123 

113 

158 

119 

140 

59 

Ik  in 

30 

133 

93 

106 

75 

99 

152 

108 

140 

59 

60 

169 

78 

99 

121 

98 

168 

95 

159 

56 

90 

162 

80 

117 

105 

90 

167 

117 

162 

41 

Rf  33 

120 

144 

76 

178 

105 

105 

155 

118 

136 

26 

115.9 

150 

192 

91 

119 

102 

101 

170 

101 

135 

23 

114.9 

Cold 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

181 

151 

177 

207 

101 

136 

264 

104 

86 

30 

185 

159 

160 

163 

103 

142 

271 

127 

84 

154.9 

60 

237 

171 

170 

199 

81 

134 

223 

181 

148 

171.6 

90 

210 

183 

195 

184 

93 

183 

180 

164 

131 

169.2 

120 

202 

171 

162 

167 

94 

184 

205 

150 

116 

161.2 

150 

247 

177 

170 

186 

69 

161 

171 

161 

129 

163.4 

SST 


■B231 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

148 

102 

103 

160 

163 

121 

81 

30 

149 

101 

100 

154 

152 

150 

121 

137 

80 

127.1 

60 

218 

108 

127 

164 

188 

193 

181 

194 

70 

160.3 

90 

153 

90 

105 

142 

169 

167 

157 

124 

66 

130.3 

120 

202 

109 

134 

134 

269 

214 

165 

187 

74 

165.3 

150 

210 

101 

122 

135 

164 

258 

196 

170 

77 

159.2 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Pistol  Loading”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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Table  AV-5. 

RMS  of  Pectoral  Muscles  during  Pistol  Shooting. 


Warm 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

90 

96 

36 

114 

24 

no 

71 

66 

218 

91.7 

30 

61 

93 

52 

97 

45 

148 

69 

48 

177 

87.8 

60 

87 

78 

38 

101 

21 

125 

66 

56 

180 

83.6 

90 

78 

79 

31 

84 

25 

155 

68 

55 

153 

80.9 

120 

60 

91 

46 

81 

23 

173 

68 

61 

61 

73.8 

150 

48 

112 

49 

67 

30 

134 

69 

59 

84 

72.4 

Cold 


smtmiVMdm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

mm 

97 

101 

64 

129 

146 

73 

98 

96.9 

30 

mm 

78 

97 

51 

126 

137 

66 

96.6 

60 

74 

106 

79 

104 

59 

111 

155 

65 

101 

94.9 

90 

67 

111 

39 

114 

60 

104 

148 

57 

104 

89.3 

120 

61 

176 

103 

61 

118 

170 

64 

102 

106.9 

150 

68 

122 

98 

52 

125 

150 

56 

106 

97.1 

SST 


wUEMIMM 

2 

3 

Hi 

5 

6 

7 

8  9 

mean 

0 

76 

96 

68 

23 

148 

151 

63  153 

97.3 

30 

104 

98 

60 

48 

60 

148 

157 

129 

100.5 

60 

91 

82 

70 

54 

55 

113 

150 

134 

93.6 

90 

68 

81 

41 

63 

55 

137 

134 

129 

88.5 

120 

89 

89 

46 

55 

66 

123 

132 

151 

93.9 

150 

42 

85 

46 

58 

76 

115 

146 

118 

85.8 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Pistol  Shooting”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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Table  AV-6, 


RMS  of  Trapezius  Muscles  during  Pistol  Shooting. 


Warm 


HtM wE5m 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

154 

165 

234 

141 

178 

175 

219 

230 

177.8 

30 

165 

124 

174 

135 

208 

237 

188 

217 

221 

60 

147 

108 

212 

130 

110 

194 

191 

237 

218 

90 

174 

84 

117 

155 

100 

254 

212 

231 

213 

171.1 

120 

133 

130 

157 

163 

201 

244 

190 

207 

78 

167.0 

150 

172 

221 

194 

171 

189 

265 

180 

202 

92 

187.3 

Cold 


JmtmEBjSm 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

186 

155 

190 

175 

172 

209 

294 

178 

105 

184.9 

30 

195 

347 

170 

190 

159 

237 

345 

179 

134 

217.3 

60 

183 

400 

215 

193 

150 

240 

348 

244 

160 

237.0 

90 

200 

211 

211 

159 

184 

232 

339 

198 

147 

209.0 

120 

210 

201 

250 

155 

192 

239 

375 

195 

151 

218.7 

150 

211 

154 

239 

229 

177 

256 

379 

239 

153 

226.3 

SST 


RBII 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

144 

95 

mm 

194 

195 

237 

166 

144 

163.8 

30 

153 

62 

m 

238 

224 

301 

195 

113 

178.0 

60 

162 

203 

184 

172 

307 

265 

334 

229 

130 

220.7 

90 

174 

170 

177 

147 

314 

259 

298 

164 

104 

200.8 

120 

148 

181 

199 

166 

282 

285 

257 

231 

168 

213.0 

150 

129 

166 

188 

193 

331 

255 

375 

232 

116 

220.6 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Pistol  Shooting”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-7. 

RMS  of  Pectoral  Muscles  during  Rifle  Shooting. 


Warm 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8  9  | 

mean 

0 

40 

90 

50 

218 

50 

128 

43 

99 

89.8 

30 

42 

74 

43 

no 

52 

134 

27 

54 

67.0 

60 

39 

62 

36 

111 

44 

113 

21 

49 

59.4 

90 

33 

39 

46 

183 

33 

114 

25 

57 

66.3 

120 

37 

65 

36 

184 

34 

142 

26 

59 

72.9 

150 

32 

53 

29 

82 

37 

106 

27 

56 

52.8 

Cold 


ISKSEEiS 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

30 

127 

64 

107 

48 

54 

69.9 

30 

39 

125 

49 

109 

50 

52 

65 

68.0 

60 

35 

147 

49 

95 

53 

47 

78 

57 

81 

71.3 

90 

134 

53 

109 

53 

37 

74 

46 

89 

74.4 

120 

34 

107 

57 

91 

54 

38 

75 

46 

69 

63.4 

150 

38 

113 

121 

97 

51 

47 

84 

45 

58 

72.7 

SST 


2 

3 

4 

5 

6 

7  8 

9 

mean 

0 

28 

106 

38 

50 

110 

60 

61 

64.7 

30 

36 

47 

31 

56 

46 

86 

53 

65 

52.5 

60 

32 

31 

38 

46 

75 

59 

64 

49.3 

90 

32 

48 

34 

51 

53 

83 

42 

82 

53.1 

120 

61 

34 

51 

52 

81 

57 

78 

59.1 

150 

37 

71 

32 

67 

64 

1 10 

56 

72 

63.6 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  "Rifle  Shooting”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-8 


RMS  of  Trapezius  Muscles  during  Rifle  Shooting. 


Warm 


Time 

(Minutes) 

1 

2 

3 

Hi 

5 

6 

7 

8 

9 

mean 

0 

170 

209 

207 

233 

212 

135 

112 

285 

166 

192.1 

30 

165 

251 

ca  3 

151 

212 

241 

110 

359 

187 

212.1 

60 

197 

237 

188 

168 

230 

254 

109 

354 

165 

211.3 

90 

175 

238 

181 

168 

208 

145 

352 

185 

206.5 

120 

168 

265 

217 

88 

250 

111 

300 

70 

183.6 

150 

191 

242 

219 

212 

233 

203 

126 

324 

69 

202.1 

Cold 


WhmSmSm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

267 

350 

183 

188 

126 

222 

149 

186 

282 

217.0 

30 

299 

311 

212 

154 

150 

257 

215 

221 

286 

233.9 

60 

307 

357 

226 

197 

126 

247 

239 

236 

386 

257.9 

90 

360 

236 

18? 

■  ,7 

260 

269 

255 

367 

260.8 

120 

287 

340 

234 

17b 

1  'j 

244 

317 

244 

317 

255.1 

150 

243 

359 

245 

218 

1..  1 

284 

220 

219 

260 

244.3 

SST 


WmL zEESSm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

162 

297 

171 

255 

195 

186 

179 

207 

206.5 

30 

134 

203 

156 

215 

229 

275 

208 

255 

204 

60 

181 

174 

223 

228 

260 

180 

265 

206 

214.6 

90 

176 

221 

160 

193 

279 

339 

192 

247 

239 

227.3 

120 

343 

148 

212 

193 

325 

351 

243 

292 

233 

260.0 

150 

151 

233 

157 

233 

306 

404 

205 

247 

242.0 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Rifle  Shooting”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-9. 


RMS  of  Pectoral  Muscles  during  Magazine  Loading. 


Warm 


mmMjm 

VmiMmsSM 

2 

3 

4 

5 

6 

HI 

8 

9 

mean 

0 

31 

37 

29 

23 

63 

28 

63 

73 

43.4 

30 

34 

30 

25 

22 

58 

4U 

83 

41.7 

60 

42 

31 

25 

50 

21 

48 

35 

75 

40.9 

90 

53 

27 

25 

92 

25 

58 

34 

54 

65 

48.1 

120 

45 

27 

23 

118 

24 

56 

27 

48 

39 

45.2 

150 

52 

27 

25 

30 

26 

52 

29 

53 

36.8 

Cold 


H 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

47 

59 

61 

62 

36 

57 

64 

44 

31 

51.2 

30 

46 

47 

48 

83 

35 

66 

59 

39 

38 

51.2 

60 

49 

49 

43 

77 

38 

60 

67 

45 

34 

51.3 

90 

50 

53 

60 

73 

32 

55 

52 

37 

40 

50.2 

120 

49 

55 

63 

81 

32 

61 

57 

51 

42 

54.6 

150 

56 

46 

73 

34 

56 

57 

100 

36 

57.3 

SST 


2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

34 

32 

41 

28 

49 

50 

31 

40 

38.1 

30 

64 

31 

39 

41 

33 

53 

45 

45 

43.9 

60 

68 

34 

49 

53 

28 

61 

64 

40 

49.6 

90 

73 

44 

65 

60 

34 

83 

55 

51 

58.1 

120 

64 

48 

40 

50 

39 

99 

51 

39 

53.8 

150 

59 

42 

41 

46 

103 

71 

50 

58.9 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Magazine  Loading”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment. 
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Table  AV-10. 


RMS  of  Trapezius  Muscles  during  Magazine  Loading. 


Warm 


iNKSlHi 

2 

3 

HH 

5 

6 

7 

8 

9 

mean 

0 

169 

90 

121 

102 

176 

45 

124 

118.1 

30 

201 

48 

73 

67 

137 

29 

140 

70 

95.6 

60 

236 

66 

78 

90 

87 

187 

39 

65 

Km 

90 

272 

68 

69 

209 

98 

180 

27 

65 

120 

230 

64 

69 

229 

117 

202 

42 

104 

63 

tni 

150 

306 

86 

77 

84 

118 

178 

63 

98 

31 

Cold 


2 

3 

4 

5 

6 

7 

a 

9 

mean 

0 

278 

156 

188 

172 

m 

210 

192 

120 

30 

295 

149 

158 

236 

112 

127 

88 

56 

64 

142.8 

60 

311 

178 

162 

225 

113 

151 

78 

67 

80 

90 

316 

189 

171 

223 

94 

121 

145 

103 

130 

165.8 

120 

324 

235 

162 

228 

97 

179 

183 

39 

99 

171.8 

150 

337 

184 

171 

222 

101 

184 

198 

77 

131 

SST 


■HSZH 

11 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

213 

74 

77 

142 

259 

109 

129 

143.3 

30 

330 

71 

82 

159 

125 

158 

115 

74 

49 

129.2 

60 

389 

74 

149 

175 

126 

192 

116 

139 

56 

157.3 

90 

323 

110 

129 

223 

125 

195 

125 

101 

59 

154.4 

120 

641 

79 

140 

193 

243 

224 

148 

108 

86 

206.9 

150 

361 

69 

101 

167 

192 

125 

161 

52 

153.5 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Magazine  Loading”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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Table  AV-11. 

RMS  of  Pectoral  Muscles  during  Metabolic  Rate  Measurement. 


Warm 


Time 

(Minutes) 

1 

2 

3 

Hi 

5 

6 

7 

8  9 

mean 

0 

79 

41 

31 

64 

25 

25 

28 

52 

43.1 

30 

28 

53 

25 

73 

24 

24 

23 

73 

40.4 

60 

26 

40 

24 

76 

34 

26 

36 

24 

35.8 

90 

29 

45 

22 

70 

22 

75 

20 

38 

40.1 

120 

29 

34 

26 

76 

25 

60 

24 

60 

41.8 

150 

27 

31 

30 

41 

24 

65 

29 

52 

37.4 

180 

30 

29 

21 

41 

22 

39 

42 

27 

31.4 

Cold 


tMBBjEgm 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

37 

31 

41 

140 

22 

29 

29 

21 

28 

42.0 

30 

103 

58 

53 

130 

59 

114 

88 

64 

54 

80.3 

60 

75 

63 

68 

121 

84 

95 

92 

92 

60 

83.3 

90 

138 

122 

68 

128 

113 

99 

135 

76 

167 

116.2 

120 

88 

106 

43 

152 

47 

130 

132 

257 

43 

110.9 

150 

92 

87 

49 

135 

79 

112 

82 

76 

89.0 

180 

93 

86 

122 

68 

49 

148 

64 

77 

88.4 

SST 


Time 
( Minutes ) 

1 

2 

3 

4 

5 

6 

7 

8  9 

mean 

0 

34 

46 

33 

34 

27 

36 

95 

43  33 

42.3 

30 

53 

171 

32 

54 

65 

160 

146 

37 

89.8 

60 

195 

204 

106 

66 

162 

111 

77 

131.6 

90 

153 

172 

72 

36 

127 

367 

142 

82 

143.9 

120 

187 

191 

86 

39 

73 

404 

183 

107 

158.8 

150 

187 

142 

73 

69 

83 

196 

57 

106 

114.1 

180 

115 

200 

125 

49 

80 

193 

96 

131 

123.6 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Metabolic  Rate  Measurement”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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Table  AV-12, 


RMS  of  Trapezius  Muscles  during  Metabolic  Rate  Measurement. 


Warm 


1 

2 

3 

Hi 

5 

6 

7 

8  9 

mean 

0 

58 

104 

27 

118 

21 

36 

36 

67 

58.4 

30 

22 

95 

19 

142 

21 

34 

46 

121 

62.5 

60 

22 

85 

102 

148 

44 

35 

163 

59 

82.3 

90 

22 

109 

20 

127 

19 

73 

95 

33 

62.3 

120 

22 

36 

21 

206 

34 

52 

21 

34 

53.3 

150 

48 

104 

27 

150 

72 

36 

91 

35 

70.4 

180 

27 

46 

21 

109 

21 

28 

41 

20 

39.1 

Cold 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

128 

147 

109 

290 

111 

37 

62 

23 

25 

103.6 

30 

256 

121 

236 

377 

231 

254 

205 

128 

32 

204.4 

60 

381 

227 

249 

296 

219 

228 

284 

149 

150 

242.6 

90 

327 

307 

234 

308 

220 

209 

259 

60 

234 

239.8 

120 

247 

383 

227 

370 

241 

283 

303 

239 

39 

259.1 

150 

315 

410 

188 

317 

220 

355 

326 

148 

82 

262.3 

180 

278 

384 

270 

266 

227 

165 

440 

66 

128 

247.1 

SST 


Time 

(Minutes) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mean 

0 

108 

155 

160 

199 

67 

136 

61 

24 

113.8 

30 

187 

351 

59 

152 

321 

352 

301 

147 

68 

215.3 

60 

439 

306 

208 

329 

303 

321 

290 

97 

286.6 

90 

351 

283 

194 

234 

451 

375 

296 

191 

116 

276.8 

120 

425 

395 

222 

152 

396 

236 

392 

202 

146 

285.1 

150 

453 

292 

163 

234 

339 

381 

298 

349 

107 

290.7 

180 

392 

357 

173 

181 

445 

369 

296 

163 

297.0 

Amplitude  of  Shiver  as  expressed  by  RMS  of  EMG  signal  during  “Metabolic  Rate  Measurement”. 


Blanks  in  tables  are  data  missing  due  to  technical  problems  during  the  experiment 
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